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YIRS T B e FO® LoD L, KRERKE
2L BT RF Y -GNPHOTEEOLHEN L SNT, Wi
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B & O Durazane Z Il L 72 CD-A1 13 @ EMCT L,
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LW DRI L 7 ) PIER~DOEEF R A Z B &, 518 ok
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K4 OWFFEETIE
- BT BUKF Rt AR o B 7
TG TN EANOENE ZiTenT O E Y F 32—
B o e, BRI 7 N4 2 0Is I $ 5158
- BRLF OVERIC T A TR

%ﬁ?’) T\/‘ 6 o
GARRENAT o T2 FE 0 9 B FT K B LA R OBl F 12
B9 5 NEIZOWTLUIFIZHRR S,

BRFSES TIEH L 3754 94 MDD Td % AgGaTe,
ZHW IR EBMOERZ B o Twb, AgGaTe, = H
W KBEMERD 72012, GaTe, AL OY — A
Jigt e LT L C AgGaTe, IR OAM 2 A b A F4 X b
VIZEDT BWF5E M E Thb Tz, 29 LTZnO: A/
ZnIn,S,/AgGaTe,/Mo/Glass 1 3 0 K By il % A L L 72 B,
RN FRIZ0.01% L & KB EMALICR I L TW A LIEF 2
BOWHRTHo7e ZDLE, AgGaTe, HIEN~D Te DI
A% L, Terich% AgGaTe, HIEAMFR I N Tz, £
D7D, AgGaTe, HIEZ T 5 & ZEOREHAFELZD Y —
AFARHNZOWT, GaTeg 285 GaTe~NEEE SN, Ga: Tel
DS Ga DL WIKREIC e 5720 29 LT GaTe K ZE i H
L TR S N7z AgGaTe, Bl GagTes Bh R & M L 7 1EK
OFPEL D HHEAKIEZ LG SN Fze TOREIIONT,
Ga,Tey & GaTe Z INE L 72D 53 SUS D38 W HSBIFR L T
HLEZLNTWA, LLTFIZGaTes & GaTe D4 UG D
R

)

GazTes — 2GaTe + % Tex (1)

2

GayTe; D43 I21350 (1) AfrbhizobX (2) 2¥17hH
NTw/zw, GaoAHER LKL TELROTeD HIE
BEROLNTW, L2 L, GaTeD 5z (2) oA TR
HMLTBY, GaTes B RMHIFE & IR L CTTe D A-FERIZ
42 GaOAEROFEGHEML TWwDELEZ LN,
GaTe K%M L CER S 7z 3% 1 L C KB &b
O EATS &, KB ZHEH51EH10R51m L,
0.137% % 7~ L 720 AgGaTe, L OMB OYLHEIZ L o> TR
Pt IC S L7222 &5, AgGaTe, HEOHIKIZE] &
it 2 H L C AgGaTe, KB B 2 3sh =10 L4 Hig 3
ekl

ZCZT, AgGaTe, LRI UK AN IS 74 MEgiExF-
TWAHCIGS KB TIFbh Tw2zifgeIcEH L7z,
CIGS#iETIZ, HEOFTNARED /Y — VI L TK
ERWENDHY, 1H~2HFEO Cu AL HIE TIEEH

pEURE AR T 2 EAMOLN TV S, CIGS KIFEMTIZ,

GaTe — Ga + % Te2

Cu NI DVER D 72312 CIGS #IEN DML % 2 BIFLEE
Ga-richIZ L7z K EMMER SN THB Y, 20.3% DZEHE)
RBPHE SN TWE, 72, KK & Y Ga-rich % AgGaTe,
HEAE R O 720 DI FEAT LI T TERR R YL EHE T 5
DA SN T Wiz, 720, AgGaTe, KEpEMTDH A b
A%+ A MY LD b Ga-rich % AgGaTe, HE2ERL, €0
BB L 72K il 2 E R 5 2 & TR 1
ZOBRDBDLDTE RV EE R,

GaTeW K%V — ARk & L COREEA#FLEELITH &, K
(2) WWRL7=GaTe D53 SR AFEE L 72D H Ga & Tel
GUNTHENEET LI EDPMONTWE, DL X,
PEBL - AFERFOLEICHH L T Ga & Te DLHEAZN
ZFREML T ZEDbho Tz, ZD720, JkH -
SR O IE R 13 Ga DILFRE OBIN & Ga-rich 2t AgGaTe,
HIROVERIZERITH L Z EMFEE NS,

flenJidie LTI, v — AR Ga: Te MUK ILDOZLE T
Hbo WROMEIIBWT, EEAELOY — A FEE %
Ga,Tes B3 KD 5 GaTe iy KITEH L 722 & TTe DL Erw %
PFIL, Gaddiiki 2 KIS s 2 A TETW
Too ZORERNPS, EEAHEEY — ZABE O & GaTe
0D EHITGa: TeUBEIEAGa DL WIRFEIZT 5 Z &A%
TENE, 2542 GO MAMNFFTE LD T
ErwhreEz i,

LAY - A ERFE OB

PERDOWZETIZ, IrHEATETLOYLHL - S He Mg R 1Z 105517
BTHHIEBIZLEALETHY, AgGaTe, HIKASZ A F
FRA DY) BIRREIZ 2 o 72D B ILEL - AFERER 2310570 & &
Thbo THAMELOYLN - FERF OB X o THER
I 0 b Gad il OB & Ga-rich 72 AgGaTe, # I 0 1F
O ING, T0720, HEAIFEEIIBIT5650C T
DYLHL - AR %305, 4545, 6047 & L CTHEK D107 &
DHWMS L LITL D, Ga-rich % AgGaTe, #R D1k
WreHRL7,

F9, SO, MR L ICHAEERE TH 5 Mo%x RF~ 7 4
bR YRRy H Y B E )RS, 2Dk RF
RTA MBI ANy ) Y 7FEIEY AgTe Ny 7 7%
RS2, €212, V—RERE L TG Az T
T0.3Pa (2.2x107° [mm Hgl) DL F CiliHe s ik % 47
WGak TeZ fifi$ % 2 & T, SiO/Mo/AgGaTe, H i @
AgGaTe, Bl 2 VE# 3 5, VER L 72 AgGaTe, #ifii%, XRF
(JSX-1000S, JEOL, Japan) I & 0 Mo oM AL 12D
WCOMEREIT) o Z D, X-ray diffraction (XRD) (Smart
Lab, Rigaku, Japan) 0-203512 & ) £ O fF s & K5 d ko
A &2 479 o



#1

Mo/Glass FAZPEHL - FHERE ] %2 240 S & Tk L 72 AgGaTe, #i5 d XRE M 5E 45

Tiepo 10min 30min 45min 60min
Intensity Conc. Intensity Conc. Intensity Conc. Intensity Conc.
(count) (mol%) (count) (mol%) (count) (mol%) (count) (mol%)
Ag 10000 275 16000 18.9 16000 15.8 17000 14.5
Ga 160000 23.2 430000 29.2 510000 32.0 530000 30.9
Te 4000 49.3 10000 51.9 11000 52.2 15000 54.6
Ga-rich Z2#14 [%] -72 16.8 28.0 23.6
F LI - HERE 2B S 72 & 212817 % AgGaTe, I . T
HIROXRFPERE R TD Do IHL - H-TEREH O BN AR o Toost0min
Ga & Te DRSHRIEDHIML Two T 5 2 & Abh :

W,
Bo PLER - AERMEZBMSETER LA L 21, K8k
FAERFH HT10 OE & B L T Gad VAR S BIINL T
WoTHDY, Ga-rich s AgGaTe, #ilE 2 /E# 52 Z L 25T
&7

DI 3 5 4 1 O I ik ve i) 2 3 S & TR L 72
AgGaTe, #/ % XRD 0-20 5B IC L D 3T L72b D TH %

AgGaTe, ¥ BLF ] % B4 & & 72 & & T25.8°fF I HT
e ¥ — 7 MBI 5 L9124 o7z, XRFHIE DR,
AgGaTe, 1% Ga-rich ZIRIBIZ R o TV D 2 &b o
TWwb, £D7, 258 MED Z DY — 713 AgGaTe, D
112[014ff & O & Ga-rich % AgGasTes D 12447 T 5 & HEHl
L7z

%7, XRFEXRDO#H Rz HbETIHELZ T2 L,
AgGaTe, BB % Ga-rich ZEE DI T 5 £ 24.9°4 3k
D AgGaTe, R DRI Y — 7 OWEAIES Y, # b PEAMK
TLTWEZEPMERINITZ, T, 24900l

‘_g__—_j\‘/\ Taepo=45min

CPS

s 124

Taepo=30min

g 112
_AgGasT1

Taepo=10min
1 R |
23 24 25 26 27 28
2 Theta (deg.)
1 Mo/Glass FACHifk - AHERH 223 TRE L7

AgGaTe, #id> XRD A7 b

MY =2 DIEOIEDDIIKREL 2D, HIFE— 7 OfiE
EAEMANERE Lz, ZhUd, #E O AgGaTe, & d 2%
Ga-rich Zf S  H B EZZITTWE OB EL TS 2
LRZEERONL, BIERBELE 2 OB
MOV TRERHZTTOTNDLEIAHTH S,



L e

BRI ABEEXVYKR—FZY ) hF /R FOHESICE
3 BN ZFL MR OER

) N REIUEMEHI R VIR RTERL, B0 - fbEN R E
HarAL, BB W EEG, BTN R EEe R
HBECHHEN TS, ZIEOAFETFELLT, 5TF%
B LOF ) AFr—VolgfEkE VT vy 7ay 7L L
THMET 5 FHRIIGBN LRI FEE LCGEEEH ST
Who AVKR=F XY HF kT (MSNs) &5/ A7 —
VDY ARFNEBICA VMALEA L, RN - BT Eo
MIFLEFIH LR 2 2R ORFHCATH 5. £
72, MDYV A F ) Y- AR LR AT )8
W 4 Wi, EEEMCS TR /T2 EAHETH
D, Y7 —{bRBHHEIC X 52RO A ST
Wb, LAL, ThETIIHRSNAMEHZEIZI 7 a4l
DHERL, RS A BRBETZAE LBIERs T
b

KWFZECIE, BT 4B~ 774 74 FoREEE, #
szt ) = b EAXAVYR=F AV DA F I RTOIE
B X B MBONERET 572 (Fig. 1) 55N 7% 4Lk
EBERE2e 2 VR — T AfExELTBY, IAT4T7A
MZHRT 2 B TR, R WALl L N
L7z

b

Fig.1 ~# 74 74 b&MSNsDIEAIC L D REEIY 2
% fLAEOVE R Adapted from Langmuir 2025, 41, 25954.
Copyright 2025, American Chemical Society.

FEATATA VOB L B F ) ¥ — NGO
BAEIT o 700 BEHICHE, AREGEICI D AWML NaB~
ATF4 T4 MOREMIZ, Nabk XAZ VIV hFF LG
YR EAT o T2, RANGHSERMEEIT o7, HBON
eI EHCTF v VR R AR R Lz ¥ — % BALIE
-154mVERL, 7/ VY= I PABEMEHITVWLI L
DHER SNz TRREE T 5720, AR L7206 % >
VI VEREIZHT L, WSS TATMBIR 21T - 724
R, FTTINVHA XL um, JEE 2 nm B EOHCKRKF %
BL7e T4 74 OH—DOY ) r— NEOESIZ
FI115 nmTH B I EDRHMOLNT WA, FMICWAEL
ATV VEHBEOY — PIEHELIZRETHL L EZ
bNhb,

MSNs i BEHICHEVY, ANFH T MY AF VT U E
= A7u3IF (CeTMABr) & M) ¥ /) —=NT 3V
(TEA) BLUF NV M AT b5 5V (TEOS) Lk%
T VIV &Y A L7z MSNsiE +30.8 mV o
Y—sHMaR Lz, AEMEHOLZITT4 74
b ¥ — Nk & LB % 0V72 MSNs 4Bkt % 4
THIET, MEMEAMICI2EEG2To7. BE
L7z, Aot s @ I &1 (MSN-Mag), 45
B TF 2 ¥ — P EMSNs A LTV 5 Z L ATRIE S
N7zo SEM, TEM B X Wi TEM %2> & 5/ ki 1- & &
J Y= FHEEILL T B HEF A BIE S /2o MSN-Mag
DFT-IRAXRZ bV &Y, CTIMAWFF Y BLOX TN
I VOBRGERMR L7z, B X 2B (MSN-Mag-
Acid), HEWHEDONY FIZIFEAEHEE L 77, %
FWPAESEMIH2 Mo 257 ¥ A% R L, BET
HEMRIZ909 m* g ' Th -7z (Fig. 2)o BJHIEIC K Y &
H L 22 9L 55041 133.03 nm & 11.5 nm (SR Al 2 7% L 720
3.03 nm IZ MSNs ([ZHR$ 2L TH D, 11.5 nm 13k F-FH
BBUICRE SN S,
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Fig.2 MSN-Mag-Acid ® (a) #EFEWPA SRS L O (b)

BJH#: 12 & 0 5 & 4 72 FL 4% 50 4ii Adapted from

Langmuir 2025, 41, 25954. Copyright 2025, American
Chemical Society.

B ENLIUKIEFEWBET LR L 2 20 % 5
MALEEZ AT A2 Lh0, REhEz AR LS ielss
MRt e L ComAlIfEshL, <774 74
MCHS 2RO MBI WA Y 4 b, SeET Lo
A OBEN S L EMTH B,

EDDS, T4 74 FoOKMHAMB L, =~F7F«
7 A4 b & MSNs DIAESI X B RN 72 AV UKD G
IR L7ze BT IMIALIE S X A it o LB X O,
AT AT A RO L R SIOH X% 45 2 M4L
BEZFIH L7 m M R~ oI 2SR s s,



F / ZERICH 1T B FeCl, BIBMADILE S S UBEICL 3
BiERM o-Fe,0;, 7/ ZFIAD1ER

SR 7 LI, i, AV F-MEL,
Y—, BEEZ SRR TR SN Tw5, 2Ok
PEIAL RO LRE &, WALEE 2T 2 /5 F O K &
SREVHRT B0, NS0T 77y —%HIHT S

LIREELZHETH D, RS, BRSSO T LA
Z2 7z [HEEYE T 7 290 3 HR SIS HIR T 2 5wl
TR BN, RILRIETTHIEETT 7 & R
WHeZR T SO R i 2 TB Y, mV gk
REMERLRTIEPBHSN TS, LaL, LR
LG E R RN IR BRI 9 2 & LIS WEET, — MRy
BIRALY T 7 % SLARSHIFLEE ASE B0 Tk dh > © R &
Nbe RETIE, BVAEKEZ S OERBIEILWIER

T, KA E MH & O RUL & I L TEHANE TR
EBLR D 23 LA BT CY (Chemical-vapor-based
Confined Crystal growth) % Bi% L 720 BLAIRHI L 72
VAT R ERE (V) au g M) RERIE LT
vy, Zofrf BRI FeCl RIB % fri &8, 25T
#5252 & T, ERIRMFLA fec BEH L 72 3-Dimensionally
Ordered Macroporous (3DOM) Mk % 4 3 % HLRS & 1k
0-Fe,03 2 A L7z (Fig. Do

C?* method
(Chemical-vapor-based Confined Crystal growth)

Hydrated

Sllica—u Fa,(‘.l,
>A\

composites
Hydrated

Fe(NO,);

Quasi-single-crystalline

W4 3DOM a-Fe,0,

:\\'

s&lbcn couo&dal
(scc;)

Conventional method

\ Sillca removal H.
\

Silica-a-Fe,0, Polycrystalline
composites 3DOM a-Fe,0,4
WALSk o AL T L BE 3k & o JUG & KEH L 72 B
itk 3DOM a-Fe,0; DA . Adapted from Chemistry
of Materials 2025, 37, 5005. Copyright 2025, American
Chemical Society.

Fig.1

KBS nm DY) AF I RT0HhEY ) haal B
AR L, ZOMILIC FeCl KB % & L1k, Wl -
HERE L 728, NaOHREHMTY ) A &b L7z, ko
729, — %K T H % Fe (NO,) ;- 9H,0 & H v T H
KD M 2 17 o 720 XRD, SAXS, SEM, TEM 7% & D45
Hiart, FeCly & H 723581218, SR oML % 55
L7z 3DOM#3E % b2 a-Fe,O, A5 5720 SAED /8% —
YTEHARy OBl S, B ERETEM T b A& T8
HWHEL Tz 2 eh s, MIFLEEIZEOE nm 2 b 7z - Tk

L 72K & Zf b A 5))3?‘5 Z kﬁ“ﬁﬁiﬂéﬂf: (Fig. 2a-c) o
77, WSk E e, MALEER T v & AR L7z
T/%EEOD%/D\PF“C% U, 1 [n o i BEfR 52 Tk 3DOM
BEEZENTET, ZRMOEE - Bkt Z L7 (Fig
2d, e)o

(a ¢) HiAEMYE 3DOM a-Fe,0,,

3DOM a-Fe,O; ® TEM {4 & SAED /% 57 > Adapted
from Chemistry of Materials 2025, 37, 5005. Copyright
2025, American Chemical Society.

LR oD E T 0-Fe,O; DILBLERDZIC X % &
#Z2 5N b, Fe(NO,), TIZEHIC X b ATERAT TR
WAHREZ Y, R LD D a-Fe,0; F / i s A3 F K %
SIS U B 7o @, F BN C L 1Y 70 4 i R R Asile &
DIZ WEEZ LML, ZUIx L FeCly 3B 2T,
MBAZ X D SERN I L DD, BELIETHI LT
FeOCl % #2C a-Fe,O; Z T 5o T DK, KA TFeflins
ARG SN D 720, F 7 B & v S il RBEIN T D B
BEEMHEARLT K, KERENT 25K 5 MFLEEDIE K S
NI EZOND, SO ITBERIF ORI IR T8 %
ST B L, BEID R VST TR EANE
AT L, BRI ST 25 S vo o/
RTALT B 2 EDHh o7z,

BONZMEOBMEFME LT, AFL YT L—0%k
Tz MYROBIC X B EAT o 7o B YE 3DOM
a-Fe,0; 1%, Z#&i1: 3SDOM a-Fe,O, (R T F M AT
/J\*é WIZb Db 5T, L )EuBEEE R L. Z ﬂ

AT ORRAMPMGIE L 722 & TET L IELO S
Wﬂénttbt%x%néoit%%%ﬁ@ﬁi%ﬁm
N7z HifEE T 3SDOM a-Fe,O5 TI13900 C F CTHIHIHIFL
PHEF SN0 L, £ SDOM o-Fe,0; T13800
TTHMEBMEAAE KT L7z,

DL X D, RWrREEEE Y OFM & KA % 2 1%
322 LT, TERETIINEEZ > 7-mMT - BiHEo
ALk T 2 Z LD IR I AT e eI E TR OB 2 &
ZRIB L. 2oCHIMbo&mmBty+ 2 %K1 b
BRI CE, RIS REE - G A WAL L7
ERERE T ) Z ALK ET O IR 2 2 0 ) B,
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ZALEMF OVER L OV DR PERFfifl

AV R—F AL, BT EE ML X Ok
M E Vo M AL, SESEL0TTHERS
NTW3, INHOREITINZ, SHEEHEDS X ORI
L0, WA, B g, TRV F—BIEEA, X512
INAF AT 4 HIVGEICED T T, REVISHHEES 1
TWwa (1], flziE, BWILEEEB X KX ZMLAERE
&, WA R RS & OB, S IENS TR A YO
TreAMEMESES, T2, MOMILEEZ BB
GF - A VRIS LTSRN R 2 IR L, BRRETE
FAEALMBRE PR BB - AN L OBHITHES T
o BUEETIZ, Y UH, H—KVRME, K~— &
BB &, SRh AV R=F AMEPRESh, SF
SFELRGHTIDHIN TS,

(1) B8 CoFeRF /RFEHEEFLAEBRF-—T XV
R—F ARFORRER UBFRETRICICS | 2 AEE
MEOFHE2].

SR AV R=F AMEONTH, I—KUFAVR—
T AMEHE, BEN-BREEES X RN - 1Ly
BEWEETAHIENOEASN TS, FFIZ, AV R—
5 A GIF-gH-FE (M-N-C) #RHE, HRpEh 4lmE-
2RI B B REES TH 5 EEFERTIOS (ORR) 12
B A E e B B O —2TH D, Zh o OME
1Z, EVEBMBNEIEE A — R OENEENE, RN
FFAMEZTVD, E5IT, AV FE—T ARSI E %
BIOHEETA FOBRLICHATH L, LerLieds, 7
7 & AN RER I A MEEOAR R EMIC BT 2l
BRER TV,

CNSDOMEETIRT 72012, RSB OEAL X
O&IEF /KA O A 2R HRBORMASTEREH S h
TWb, Zmaminiig, BT 2 40m G o g 4
MBI LY, H—&m il & ik U Ry il o %
RY . F72 BB KT OH A4 R0 EIREE FIHT 5
LT, WEEYA b T 7 e ANNH ET 5,

AEFZETIX, B8EEXHEL =13V, VT Ty TL—
reLToyTay s RELSK (PS-2-PEO), B L UEA
FrEani At rEfv, Znsoacillik s Lo
BEK 70w ALY, CoFef) / HiT-AHHFF L7283 F—
T AV R—=F A jrFE (CoFe-NPs/NMCSs) DAL L
720 HHIZ, Fed + Y OEAB X ORMBEORBEILIZL D
Co, CoFetrd, BIXUWCOND L% /N eF /2 ki 1738
E =T RAVR=F A — R REEPNCE—125 L7
EAEON (M1)e SOXI) LR ERT /KT &
BHER—TRAVE—F A — K OEILHEE & OMTER) R
XD, YA Mo, YA SN0 T 7w A

Co5,-NPs/NMCSs
d=46+t4nm
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X1,
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Fig.3 Observation of Test Specimens for Hydraulic Fatigue
Testing Using X-ray CT.
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WS A )7 MVl S BTFIREFFM A 17572, F
7z, UCHHBARZ FIVHIEIZI80 nm /N L — 4 — L /Al
GotdRE W THlE L7z, BIZ LRtk RO 072912,
BRI X AT 04TV, Er 2 BT LI EI2&
5 HAL AR, R TORBI AL F—%2 50 L
IR BGTE B ERE 2D W CTRRE L 72,

3. BREER

XRD HEAR KA S Er OFMEAY12 mol% F TIZBWTik
EHREMTH D L EBHELZA, FRULEOErfhE
DB TR EnO; BRI HT 32 2 L 2R L 72 XRD O
WEAE R O A AR LML, BARAEOZ DS
ErOREGERZRDI2EZ A, 133 molh kol EHITHE
—ERIEEIC X B ErR NG X 22L& 130 0 F2 B
R L 720 BHRICK ZECRIML72RIZOWTIE, A4~
PR E BB OBE2S, () 320 Ca" % 22D EM#E
$elL72% (3Ca» = 2E + V), () 120 In*™ % 1 DD E™
THEE L% (In* = 1ES), (i) 320 Ca™" & 120 1In™
% 3DODES TEH L7257 (3Ca™ + 1In* — 3Er* + Vo) ©
30 CTHb, INLOMPELERMOIB LY, (i) OFK

258 b XRD TH M L 72 il & WA R A b2sim w2
EATERRT & 7z S HITE—FMEEDN SEET AL F—
OMFE BT, TORREIZBVTD (i) ORI D BT
ANF=PERNZ EDFERTE, EX OBEVANEZEES
BIENTE,

WIZ, UCARY PIVIBER R X U Er OFINE 2% 5 mol%
? & %500-600 nm {37 D UC FEHREASIRK, % 7215 mol%
» & %600-700 nm HED UCHERIEDHRKTH Y, Erd
WINEDZEALT 52 & TUCHEEEMMIAZLL TV D
SRR

TTIRTEEHM 0 720 12 UV-Vis il & 2 1T\, Z OFEHEH»
it EROFOBICKE L FG END LHEETE S Hyp,
'Sy & Fop WAL DI Er iR £ - TELL T3 Z
EDTEFRTE 720 ErifhIEAT 5 molo Dy, 'Fop Bl D
WL AN &N 7280, Hyys 'Sy 205 OB A ML ER X
NRINRTWI EQURIEENS, —FTEr 215 mol% i
MY 22L& TP WM OWIESKEL D70, ok
BLVUEEROLFFREI DRI 2D ERREN, Ko
BT HENTHLEEZEZ LN,

4. & =

[ A B EE & 0 8 L 72 Er %0 Caln,O, 1B W T, Ei*
FIn® ¥4 MCEHR SN, EroRINE5%13.3 mol% % TH
B35 L E2XRDB X OE—FAGFEOM R SRS
HIENPTETs SHICEDHRIMED 5 mol% DHH, ik
125 < UCHE G % 2%, 15 mol% D 35 & 13 AR e 12 5 <
UCHLENEr OIMEIZ & o TUCHILO R 54 034
1Itd 22 EDMERTEe TNITERSINSErORNE
& oT, MEPHREDOIHIIKELEDLYDDH S H,)\,,
'Syp & "Fop N O BBHEROLZALISEN S 5 2 £ A UV-Vis
AT IV ORPERE D SRR S T2,

5. &ENXM

[1] A.Tshii et al., Adv. Optical Mater. 2025, €01682.

[2] @RI ML, HAYT I v 7 AHE E38MKTFEY »
RI oA, 2025/09/17-19, HERS.

(3] SN AAh, HAYT I v 7 A4 20264F4F 4,
2026/03/04-06, %I

[4] T. Koikawa et al., 8" ICAE 2025, November 25-28, 2025,
Jeju, Korea.

[5] T. Koikawa and T. Yamamoto, Opz. Mater., 163 (2025)
116959.
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M 7E3Eh A2 Trakuldit Supicha
Electrophoretic Co-Deposition of Inhibitor-Loaded Mg-Al Layered Double Hydroxide

Coatings for Enhanced Corrosion Resistance of Al alloy

Research Background and Purpose

Aluminum (Al) alloys, particularly AA6061, are widely
used as lightweight structural materials in automotive and
construction applications. However, when used in contact with
dissimilar materials such as steel or carbon-fiber-reinforced
plastics, Al alloys are susceptible to galvanic corrosion. In
addition, intermetallic precipitates (IMPs) distributed within
the alloy matrix act as local cathodic or anodic sites, promoting
micro-galvanic corrosion and localized attack.

In our previous work, we demonstrated that the coating
of layered double hydroxide (LDH) intercalated NOj ions
(LDHNO;), which possess anion-exchange property, enabling
them to store corrosion inhibitor anions, preferentially formed
on IMPs by electrodeposition enhanced the corrosion resistance
of AA6061 via suppression of cathodic reactions on IMPs;
however, their protective ability decreased when exposure
for long-term corrosion. The purpose of this research was to
further improve corrosion resistance of LDHNO; coatings by
incorporating corrosion inhibitor (MoO,*) into LDH through

electrophoretic co-deposition (EP co-deposition).

Research Methods

LDH particles loaded with MoO,” inhibitors (LDHMoO,)
were synthesized and subsequently suspended in the solution
containing Mg (NO;), and A1(NOy) 3. The EP co-deposition
was carried out at room temperature under controlled constant-
voltage for 120 s.

Corrosion resistance was evaluated by electrochemical measure-
ments in a NaCl solution and wet-dry cyclic corrosion tests under

atmospheric environments containing Cl ions.

Results and Discussion

The surface morphological and cross-sectional observations
using FIB-SEM revealed that the composite coating of
LDHNOj; islands embedded with LDHMoO, particles
preferentially formed on IMPs. Raman spectra confirmed that
the co-deposition of LDHNO; islands and LDHMoO, particles
successfully fabricated via the EP co-deposition.

In the electrochemical test, LDHNOQO; islands, which act
as physical barriers, effectively suppressed cathodic reactions
at IMPs sites. The wet-dry corrosion test demonstrated that
the composite LDH coating containing LDHMoO, particles
exhibited significantly reduced corrosion pits compared with
LDH coatings without corrosion inhibitors. Raman spectra
indicated that MoO,* inhibitors were released via anion
exchange during exposure, contributing to active corrosion

inhibition.

Research Outcomes and Significance

This research established an effective and rapid method
to fabricate the composite coating of LDHNO; islands and
inhibitor-loaded LDH particles. The proposed composite coating
provides both physical barrier protection and corrosion inhibition,
promoting a promising approach for an anticorrosion coating for
Al alloys.

The achievements of this research were presented at an
international conference, EUROCORR 2025, in Norway. In
addition, it also was published at ISP &% % HB72HM
B & BRBEET R, where received 75 Tl 35, and 5120
ZATKEN Festa, where received #ZJjJ#, demonstrating its scientific

significance and high level of recognition.

1) S.Hiromoto, K. Fukuzawa, J. Electrochem. Soc., 17 (2023).
2) S.Trakuldit, S. Hiromoto, Surf. Coat. Technol., 511 (2025).
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HFFE R AL, AR RE SR 2 B b L 7oA —
RIEBECTH D, TEME R R T HED RS S 5 THEMIC
LS FIAENT WS, L, A¥—2REEREISER L
THIG O AR L AL T B 720, BRI Z %3 5
T7A YT INNVERNDOBHIIRENTH D, ZOHE
Wt L, SR OTEIRR 5k & RS I 2 WEgE A%
#EDHSNTEY, & ATHFE B (SAC) (Z&EF R
HEFERIEHEOBEASEH SN TS, —HT, SAC
FESAIAZETH Y, BEICLDHIKE LRE
L3 [1], HET-AaE (SAAC) &, Bk E A
SACE D) F Y FRERT v TR EIEHTE S
HERRTH DA, SIBEE AT 5 720 B4 A3
HThy, EHLCHHTD 5[2], 22 TRIFETI,
ZALRPIERIC SR A 2 BRI B UoRsd B & & CRESE 2 )
H3 2 FICHEH L8] ALK Z2BIHI# 12 408 o3k
MR EZIHIL, Swdhe 5 cE s LlifFs
Nobo LaL, TERETIESIEDOME R A A AH 25
Tholzo TIT, ENF1rr7ay 72X ) B
A HAMISEA L 7.2k a 5L, &ICE AT AL R
a2 ) VEE AR L 7oA E R IR SRR & A Az AR
eI E T AuOH—FFIEII L TB Y [4], ARG Tl
ZOMBE~OEEMEEL L UOMBHERIZOWTHERS,

2. BRBLUER

BEFRSCHR[5] 12D WC, HRmO IR a ¥4 ¢
% QSHS D4 kil & E L 720 ¥ h O Sidlt JEE #%Si
NMRTERL, BTy — VRIS TlETS 2 X9
WCHHERIZ IR 720 RAWZSOC TRET 2 L&, BfFEE
DHH L7z (2 2 TIETESQSHS LI 5) 2 Dk
LY ) —VTHRE Lk, LR - BRIV
LV ZENSOREBWIIER ST, TOB, &EEO
RAEKICIE U T, Augp,Pd/TESQSHS & %Kil ¥ %, 20
M2 e Fa ) VRO WERMEAE EILT 5 2
LIIMEITREN TV B, AuPd,/TESQSHS » TEM 14
T PAR T A M EAEH DI 22 v 2 ) o fpciddE
FICEOOHEETHIFS R TWwA I RSN, F
72, FO5EMEZ AugPd/TESQSHS X h H kX v, 2o

Bl M STETH WG SN TWAMEIITH 5 (6], HWVT
Aus,Pds/TESQSHS Tid, Pd-Au&r&T / W T DELED S
WO THIE SN TWAH Z EDEDS~Y v ¥ ¥ 7 h b
BENT =T, AuD R, PdDRDK T DAL D R
ENize M TAr ANy ) ¥ 7 %0k XPSHIEZ 4T -
7245 H13 AugPd,o/ TESQSHS 3 & UF Aus,Pd,/TESQSHS 0
HFHEEEZ, NVINETIEEAE—ETHDHI LD
Pole INSDORRIE, ZOMEIIES FIANCHET 54
EEA DR O S RHUE KM 2 K L Tw5b—FT,
BF LRV CORBRREDS T 0B AV EEZRLTW
bo ZTZT, HERLOMEMEMNOMN A VA T M %
H95MPTES # 44 G#l & L TR L MBI OB R Z1T-
720 MPTES O A% 4& T 2 4%, KM MPTES % &
W AHEICIE, Y7 ol HET 2RO N, 7
2T, TESZBICMARML, BREIREXL 43IV
FTMPTES #MZ 5 &, 37 0flz s L e a

ENTzo AuRPdZ IS AL, &Br 525 —
DAFFEARIE X, MPTES#E AR & ik L C oo
LRI N, (ML) SR EEEEAL, HTLAR
NASQF: N AT R 3

MPTES # A TESQ8H8
STEM %4 X O"TEM %

X 1

12617 B HEF Auki -0

3. BEXM

[1] X.H.Jiang et al., Angew. Chem. Int. Ed.,59 (2020),23112.
(2] Z.Xuetal,] Hazard. Mater.,424 (2022),127427.

[3] M. Mliner ez al., J. Am. Chem. Soc., 138 (2016),15743.

[4] T.Masuda et al., Dalton Trans., 54 (2025),15991.

[5] M. Igarashi ez al, Nat. Commun., 12 (2021),7025.

(6] E.Eom ezal, JACS Au, 2 (2022),2327.
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Electrically assisted low-temperature dry reforming of methane suppressing carbon deposition under high-pressure conditions
ACS Catalysis, 15, 12885-12896, 2025.

doi: 10.1021/acscatal.5c03126

Y. Ofuchi, M. Hosokawa, N. Horie, S. Doi, S. Ogo, A. Onda, T. Hamaguchi, T. Saiki, and Y. Sekine*

Efficient formation of C3 and C4 hydrocarbon from cellulose over Pt/Mg-doped ZrO, catalysts without hydrogen addition
RSC Advances, 15, 16869-16878, 2025.

doi: 10.1039/D5RA01826A

H. Sampei, T. Mizuguchi, K. Saegusa, M. Nakamura, K. Kimura, and Y. Sekine*

Multidimensional Quantum Fourier Transform for Nanosheet Material Evaluation by Electron Microscopy: A Case of 2D Pattern Processing
Phys. Chem. Chem. Phys., 27, 8656-8660, 2025.

doi: 10.1039/D4CP04399E

K. Watanabe, T. Higo, K. Saegusa, S. Matsumoto, H. Sampei, Y. Isono, A. Shimojuku, H. Furusawa, and Y. Sekine*

Oxidative Dehydrogenation of Ethane Combined with CO, Splitting via Chemical Looping on In,O; Modified with Ni-Cu Alloy
ACS Catalysis, 15, 7, 5876-5885, 2025.

doi: 10.1021/acscatal.4c07737

K. Kang, H. Sampei, Y. Sekine*

CO; conversion to CO by reverse water gas shift and dry reforming using chemical looping
RSC Sustainability, 3, 1598-1628, 2025.

doi: 10.1039/D4SU00395K

A. Shigemoto®, Y. Sekine*

Recent Advances in Low-Temperature Nitrogen Oxide Reduction: Effects of Electric Field Application
Chemical Communications, 61, 1559-1573, 2025.

doi: 10.1039/D4CC05135A

MOSERE, B %
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+I33Iv A, in press.
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filtligN> 7y 7, in press.

FHEr g R, PR %
4-1-7 EIGENINALEE 7 0 2 A & H v 7z Z ool SO Pd/Ce0.77:0.302
filtlioN > N7y 7, in press.

HABA, MR
4-4-5 TBHFENIN A & > #R$BEPA/Ce0.257:0.7502 (CZO)
fltlio N> 7 2| in press.

PIRR 2
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A. Hirata, K. Nishio, M. Okugawa and R. Nakamura
Evidence of underlying structural similarities of amorphous materials
Commun. Mater., 6 (2025) 167.

S. Nakamura, Y. Usui, K. Nakayama, A. Hirata, and Y. Koyama
Understanding of the crystallographic features of icosahedral quasicrystals based on the atomic density wave model

Phil. Mag., 106 (6) (2025) 552-570.

Y. Satomi and A. Hirata
Cluster homology analysis of topological short-range order in Cu-Zr metallic glasses
Next Res., 2 (2025) 100713.

S.Zha and A. Hirata
Dynamic behavior of atomic clusters during structural relaxation in metallic glasses

J. Non-cryst. Solids, 657 (2025) 123509.

A. Hirata and Y. Satomi
Intermediate-range order in silica glass examined by experimental and virtual angstrom-beam electron diffraction
J. Ceram. Soc. Japan (in press).

S. Kohara, K. Kimura, M. Shiga, Y. Onodera, A. Hirata and K. Hayashi
Quantum beam diffraction measurement and topological analysis of tetrahedrally coordinated non-crystalline materials
J. Ceram. Soc. Japan (in press).

F. Munakata, T. Nakagawa, T. Ogiya, M. Takahashi, R. Miyata, R. Kobayashi and A. Hirata
Synthesis of phosphor single crystals SIAION: Eu* grown from a Si melt in N,
Mater. Lett., 397 (2025) 138838.

Wr7eR Mk JER

S.Takashiro, Y. Sugeno, A. Hosoi, H. Kawada
Influence of electropulsing on fatigue crack growth retardation in hot-work die steel
Mechanical Engineering Journal, 2026, accepted.

T. Isogai, H. Saitoh, A. Hosoi, D. Tsunoda, H. Koshita, H. Kawada
Effects of material composition on fatigue properties of short aramid fiber reinforced plastics using hybrid non-destructive testing methods

Mechanical Engineering Journal, 2026, accepted.

K. Ogawa, K. Tanaka, T. Takase, R. Sano, A. Hosoi, S. Harashima, K. Nakamura, Y. Arao
Self-assembling of few-layer graphene onto glass fibers and strength enhancement mechanism of graphene-enhanced glass fiber-
reinforced plastics

Composites Part A: Applied Science and Manufacturing, 2026, accepted.

M. Otsubo, R. Tajiri, A. Hosoi, T. Sakurai, T. Yamatogi, K. Kimoto, H. Kawada

Experimental evaluation of fatigue properties and failure mechanisms of thick carbon fiber-reinforced plastic laminates under three-
point bending load

Advanced Composite Materials, 2026, accepted.

T. Matsuo, Y. Nishi, H. Saito, A. Hosoi, H. Kawada
Effects of self-heating on fatigue behavior of quasi-isotropic CFRP laminates under ultrasonic loading
Advanced Composite Materials, 2026, 1-18. (https://doi.org/10.1080/09243046.2026.2641271) .

R. Sano, Y. Koga, I. Sumi, A. Hosoi, K. Kawahara, H. Matsutani, H. Kawada

Evaluation of fatigue fracture mechanism of carbon fiber-reinforced foams using nondestructive testing and fatigue life prediction
using damage mechanics

Composites Science and Technology, 2025, 111502 (https://doi.org/10.1016/j.compscitech.2025.111502).

K. Kometani, A. Hosoi, H. Kawada

Interfacial microstructure effects on the bonding strength and interlaminar fracture toughness of aluminum alloys thermally bonded
to carbon fiber-reinforced polyetheretherketone

Surface Science and Technology, 2025, 3, 18 (https://doi.org/10.1007/s44251-025-00082-9) .
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Z.Qian, G. Zhang, Z. Lai, A. Hanai, Y. Xu, G. Wang, Y. Lu, J. Gu,T. Yanagitani, J. Jia, Q. Zheng
“Tailoring thermal transport in (Sc, Yb) AIN thin films to the glassy limit”
Acta Mater. vol. 304, 121767 (2026).

T. Yanagitani

“A perspective and review of polarization inverted multilayer BAW resonators based on ScAIN piezoelectric films”
Appl. Phys. Lett. vol. 127, 230501 (2025).

[Editor’s Pick] [#FfEimC]

K-H. Sano, Y. Ono, K. Tsukiyama, S. Nagai, A. Saito, Y. Hayashi, and T. Yanagitani
“Damage-free vertical microfabrication of a-Quartz via HF gas-phase catalyst etching”

ACS Appl. Mater. Interfaces (2025).

M. Suzuki, J. Sekimoto, K. Fukunaga, S. Kakio, and T. Yanagitani
“High overtone mode bulk acoustic wave resonators with polarization inverted ScAIN or SiAIN/AIN films for next-generation high

frequency communication systems”
Jpn.J. Appl. Phys., vol. 64, no. 4, 040803 (2025).
(e )

M. Suzuki, Y. Shimano, and T. Yanagitani
“Determination of longitudinal wave and shear wave acoustic reflectivity of Bragg reflector in the GHz range”

J. Acoust. Soc. Am. vol. 158, pp. 985-995 (2025).

Y. Shimano, C. Mita, and T. Yanagitani
“A method for evaluating intrinsic mechanical quality factor Qm of thin solid films such as ScAIN, GaN, metal materials using GHz
pulse-echo technique”

J. Appl. Phys., vol. 137, 214103 (2025).

S. Kinoshita, R. Karasawa, and T. Yanagitani
“High-overtone mode piezoelectric transformer based on c-axis zigzag ScAIN multilayer for wake-up receiver applications”

ATP Adpv., vol. 15,045010 (2025).

WgEE i i

WLy, /N IREE
W75y 7 AR HWZEVE=Y 5D L 7 7 — A5k RN
A, 55 (2025), 57-64

T. Murata, R. Otake, K. Yamaguchi
Phase Equilibria of the Si0,-CaO-ALO;-TiO, System Coexisting with Solid Fe at 1623 K
Metal. Mater. Trans. B, 56 (2025) . 2691-2699

T. Murata, T. Oishi, K. Yamaguchi
Extraction of Terbium from Terbium - Iron Alloys Using Molten Magnesium
Mater. Trans. 66 (2025),724-732

T. Murata, T. Oishi, K. Yamaguchi
Phase Equilibrium of the Mg-Fe-Tb System at 973 and 1273 K and Vacuum Distillation of Mg from Tb-Mg
J. Sustainable Metallurgy, 12 (2026), 1448-1461
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Z.Umar, O. Khyzhun, A. S. Burkhonzoda, D. D. Nematov, M. G. Brik, T. Yamamoto, M. Piasecki

Anion-anion exchange effect on crystal, electronic and mechanical properties of eco-friendly lead-free Cs,SnXs and CsSnX; halides
when forming Cs,SnX;.Y, and CsSnX,.Y, (X, Y=1, Br, Cl) solid solutions

J. Solid State Chem. 359 (2026) 125968.

https://doi.org/10.1016/j.jssc.2026.125968

Z.Umar, O. Khyzhun, A. Platonenko, T. Yamamoto, M. G. Brik, M.. Piasecki

Different calculating schemes for evaluating the transition emission energies in a Cr**-activated KMgF; phosphor: ASCF-DFT approaches
Computational Condensed Matter 47 (2026) e01274.

https://doi.org/10.1016/j.cocom.2026.e01274

A. Burhonzoda, D. Nematov, M. S. Kurboniyon, M. Kayumov, I. Raufov, M. Hojamberdiev, K. Kholmurodov, T. Yamamoto
Pressure-induced bandgap engineering, optical and mechanical properties of chlorine-doped CsSnly: A first-principles roadmap for
high-efficiency solar cells

Computational Condensed Matter 46 (2026) e01253.

https://doi.org/10.1016/j.cocom.2026.¢01253

T.K. Ly, H. C. Nguyen, T. Yamamoto

A Causal Inference Approach to Assess the Effects of Atomic Concentration Changes on the Hardness of High-Entropy Alloys
International Conference on Computational Collective Intelligence (2026) 152-166.
https://doi.org/10.1007/978-3-032-09318-9_11

M. S. Kurboniyon, A. M. Srivastava, W. W. Beers, W. E. Cohen, M. Bagheri, B. Lou, T. Yamamoto, M. G. Brik, C.-G. Ma
First-principles study of thermal quenching mechanism of Mnh—doped fluoride phosphors: Electronic structure, optical properties
and phosphor design principles

Chem. Eng. J. 525 (2025) 170227.

https://doi.org/10.1016/j.cej.2025.170227

A. Burhonzoda, D. Nematov, M. Kurboniyon, F. Shokir, M. Hojamberdiev, M. G. Brik, K. Kholmurodov, T. Yamamoto
High-pressure effects on the structural, mechanical, and optoelectronic properties of the lead-free p-CsSnX; (X =1, Br, Cl)
perovskite: Insights from first principle analyses

Computational Condensed Matter 45 (2025) e01130-e01130.

https://doi.org/10.1016/j.cocom.2025.¢01130

N. H. Chau and T. Yamamoto

Effects of changing atomic concentration of a single element on the yield strength of high-entropy alloys: A causal inference study
Journal of Electronic Materials 54 (2025) 3663-3674.

https://doi.org/10.1007/s11664-025-11852-4

Z.Umar, O. Khyzhun, M. S. Kurboniyon, T. Yamamoto, M. G. Brik, A. I. Popov, M. Piasecki

Electronic structure and energy transitions in oxides and fluorides doped by octahedrally surrounded Cr** ions
Opt. Mater. 160 (2025) 116681.

https://doi.org/10.1016/j.0ptmat.2025.116681

Z.Umar, O. Khyzhuna, D. D. Nematov, A. S. Burhonzoda, M. G. Brik, T. Yamamoto, M. Piasecki
The effect of divalent ions on chemical stability of eco-friendly 0,y and 8 phases of CsSnl;
Comp. Condens. Matter 44 (2025) e01062.

https://doi.org/10.1016/j.cocom.2025.¢01062

T. Koikawa, T. Yamamoto

Enhancement of up-conversion luminescence intensity of Er-doped CaMoQ, by K,CO; addition
Opt. Mater. 163 (2025) 116959.

https://doi.org/10.1016/j.0ptmat.2025.116959

M. S. Kurboniyon, S. Nurulkhakov, B. Liu, K. Rahmonov, A. M. Srivastava, M. G. Brik, T. Yamamoto, C.-G. Ma

Influence of the First Cation A of A,SiFs: Mn* (A=K, Rb, Cs) Phosphors on Their Geometric Structures and the Optical
Transition Energies: First Principles Analysis

J. Electron Mater. 54 (2025) 962-969.

https://doi.org/10.1007/s11664-024-11617-5




WFER EHE K

M. Shan, K. F. Muhammad, M. R. Muhammad, Y. H. Wong, M. Yoshida
Advancements in copper and silver sintering as interconnect materials in electronics applications: review
Journal of Materials Science: Materials in Electronics. 36 (2025), 28, 1803.

Y. Nagata,Y. Okimura, R. Miyachi, N. Takatori, T. Okane, M. K. Faiz, M. Yoshida

Development of a Solid Cohesion-Based Analytical Model for Predicting Norton—-Hoff Viscous Parameters in Semi-Solid
Aluminum Alloys and Its Experimental Validation

Metallurgical and Materials Transactions A: Physical Metallurgy and Materials Science. 56 (2025), 12,5391-5404, 14.
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3. W - JER

WMER wRGREZ

Self-assembling of anionic graphene onto glass fiber and its multiscale graphene-enhanced fiber-reinforced polymer composites for

structural application
Carbon 2025.7. 1.

Enhancement of mechanical properties of carbon fiber/polypropylene composites with very small amount of epoxy resin
ICM&P 2025, 2025.11. 3.

Structural dependence of electromagnetic absorption in graphene nanoplatelet-based film
ICM&P 2025, 2025.11. 3.

High-modulus composite films fabricated via adsorption between delaminated cellulose nanofibers and graphene nanopltelets
ICM&P 2025, 2025.11. 3.

Effect of glass fiber surface modification by tannic acid and polyethyleneimine on mechanical properties of glass fiber/epoxy composites
ICM&P 2025, 2025.11. 3.

777 = VAL GFRP OBAHIAEALIC X 245 - OFhtr v v T
LTI H AM SR &5k, 2026. 3. 4.

BT R F IR E W2 2 a KDy P oYoRAE
17 H AM SR &5, 2026. 3. 4.

BRI L ) BETE L SRE AT L2V O — A F ) T A N— TG T2 VEAEY X AT A VA
SE17I H AR AR5, 2026.3. 4.

e Al Em

R A I FEEENZ 72 RES 3% 0 2 B 1265 2 I O Rl
wazm [y -~Afru~xd YRV AT AL Y URT T A, 2025.11.10-13, 2025, —fi%

TR & R SEREERE & e fl L 7280 0 AR AR S TN A R
HABW 2 HBlol~A 70 - 52 T%Y v RY T A, 2025.11.10-13, #8FF

H A &R BLH S B 1 A S Ja 5 oM 5B o et B X O
HARBEWSE  lell~f 70 - F /) T¥Y Y RY YA, 2025.11.10-13, —fk

H CBE T 4R B BT 2 B HETERE O I § 5
HARMSE S 16~ 4 20 -/ Ty YRV A, 2025.11.10- 13, —#

P10 AR /9] 0 MBBEIEE TN AT B T LW EZboy Iab—Ya
AARM Y2 Flem~A 71 - 5 T%Y Y RTY 7 A, 2025.11.10-13, —#k

HOBHEE SRS A ¥ — 5 v 20
HAMEM S Hlelkl~Af g - F ) THY Y REY A, 2025.11.10—13, —f%

PrOH - GIY AL - L0 Ir ) MeHEE 2 H W72 7734 A
JCH e SESH Mk AAT R &, 2025.9.7—10, RFF

PO AL/ 80 O ARBIBEIEE T NA ADEB-R Y I 2 b —va v
AT EAFSERM RAWES, 2025.5.29-30, —f%

WER RARISR

M. Okubo
“Pseudocapacitive MXenes for All-Solid-State Electrochemical Storage Devices”
8th International Conference on Advanced Capacitors (ICAC) 2025, Taipei, 12/1, 2025 (Invited).

M. Okubo
“Thermal Stability Index of Sodium Layered Oxide Cathodes”
10th International Conference on Sodium Batteries (ICNaB) 2025, Sydney, 10/9, 2025 (Invited).




M. Okubo
“MXene for all solid state batteries”
IEEE MXene Symposium 2025, Bratislava, 9/11, 2025 (Invited).

M. Okubo, A. Okazawa
“Development of Redox Flow Batteries without Resource Constraints”
8th Workshop on Lithium Ion Battery and Next Generation Batteries, Sapporo, 8/28,2025 (Invited).

M. Okubo
“Strain-Free MXene Electrodes for All Solid-State Batteries”
ACS Fall Meeting, Washington DC, 8/19, 2025 (Invited).

KA 2
"D A o A [ 7 R R
SE15E CSJALy 7 = 24, Wit 10/24, 2025 (Invited).

A. Okazawa, T. Kakuchi, K. Akahori, M. Okubo
“Multi-Componentization of Active Materials Based on Coordination Compounds for Redox Flow Batteries”
Materials Research Meeting (MRM) 2025, Yokohama, 12/11, 2025.

A. Watanabe, M. Fujita, K. Kawai, M. Okubo
“MXene Nb2CTx for Negative Electrode Materials of All-Solid-State Batteries”
Materials Research Meeting (MRM) 2025, Yokohama, 12/11, 2025.

S. Kodama, A. Okazawa, M. Okubo
“Highly Coordinated Iron Complexes for Active Materials of Aqueous Redox Flow Batteries”
10th Asian Conference on Coordination Chemistry (ACCC10) 2025, Hanoi, 10/25, 2025.

K. Akahori, A. Okazawa, M. Okubo
“Tron-Terpyridine Complexes with Hydrophilic Side Chains as Catholytes for Aqueous Redox Flow Batteries”
10th Asian Conference on Coordination Chemistry (ACCC10) 2025, Hanoi, 10/25, 2025.

R.Ichikawa, Y. Igarashi, K. Kawai, A. Okazawa, M. Okubo
“Controlling Crystallization of Prussian Blue Analogues for Sodium Ion Battery Cathode Materials”
10th International Conference on Sodium Batteries (ICNaB) 2025, Sydney, 10/8, 2025.

S.Lyu, C. C. Lin, D. Y. W. Yu, S. Kajiyama, M. Okubo
“Surface Modification of O3-type Sodium Layered Oxides for Improvement of Safety of Sodium-Ion Batteries”
10th International Conference on Sodium Batteries (ICNaB) 2025, Sydney, 10/8, 2025.

R.Ichikawa, Y. Igarashi, K. Kawai, A. Okazawa, S. Kajiyama, M. Okubo
“Morphological Control of Prussian Blue Analogues for Sodium-Ion Battery Cathodes”
International Society of Electrochemistry, 76th Annual Meeting, Mainz, 9/11, 2025.

A. Okazawa, T. Kakuchi, K. Akahori, M. Okubo
“Multi-Componentization of Active Materials for Redox Flow Batteries”
International Society of Electrochemistry, 76th Annual Meeting, Mainz, 9/9, 2025.

M. Kawaguchi, A. Okazawa, M. Okubo
“Stabilization of Anthraquinone Derivatives for Anolytes of Aqueous Redox Flow Batteries”
International Society of Electrochemistry, 76th Annual Meeting, Mainz, 9/9, 2025.

A. Watanabe, M. Fujita, K. Kawai, M. Okubo
“MXene Nb2CTx for Negative Electrode Materials of All-Solid-State Batteries”
International Society of Electrochemistry, 76th Annual Meeting, Mainz, 9/9, 2025.

EWRED, RIETE, R B MHEEH, KBS, HINER, KA R
XA R & 72 R AT O R B A AT
SR A 4+ =27 Affame, W, 11/26, 2025.

REAVRG, HRILZET], KAGBSSH
“F b AL F EMERESEANOIGHE Z G L AR E o Bk
SR A 4+ =7 AGTEws, WK, 11/27, 2025.

WEAE, ME JE, KRARST
“BEEE - 2 O LEHEKRL Ry 2 27 0 — BB
oM MR s, AR, 11/19, 2025.
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ool it ime, A, 11719, 2025.

PPASEER, AW, BREEOE, (UARIZA, CEIL L ORABRIER
F NG FEBE M X S MXene MO Li A & ¥ i EGEFL OB Y815
66 LR Tme, AR, 11/19, 2025.

VD %, BRHECHE, TRNELTY, JNEAA, PRI RAGRIE R
“EEAREMIC B 5 MXene Nb2CTx O FE i ARl
66 R Tme, AR, 11/19, 2025.

S.Lyu, C. C. Lin, D. Yu, S. Kajiyama, M. Okubo
“Surface modification of O3-type sodium metal oxides for sodium-ion battery cathodes”

geom EitE S, ke, 11/18,2025.

NBEN, RO %, BINETE, KARIEDR, PIEEE
‘O3 #INaMO2 (M =Fe, Ni, Mn) ~® 7 v (bt RS HATY 4 7 VIS 2 5 5587
Ee6m BT A S, AdiE, 11/18, 2025.

WNEY, AHRER, ARG, WM 2 RILEE, KARED
“FRUT AL F VBBEBANOISHAET LTV YT v 70— RO R S & TR SR
Ee6M EMET A S, AdiE, 11/18, 2025.

Ve B, BRHERE, AW, KRABENR
“EMREBADOISH % HHE L 72 MXene Nb2CTx M D B %"
H26M LB R E R I —T 1 ~ 2, HE, 6/11, 2025.

S.Lyu, C. C. Lin,D. Y. W. Yy, S. Kajiyama, M. Okubo
“Surface modification of O3-type sodium layered oxides for sodium-ion battery cathodes”

S0 BB ZE SR I — 7 4 > 27, Bt 6/10, 2025.

WYY, FHEBER, Nt W R, IR, KA R
SRV AL F VEBEHBANOISHZ BiF L7270V T 27V —FRR R SALHET
EE26IM LA MM B ZE S I — 7 1 v 77, HOE, 6/10, 2025.

NEfch, f b B MHEFTEH, AKHEZ, HINER, KA SR
“JERERALY IER O A 7 VB ORI BT 2 BmE 7 7 a — 57
RS WI2lIRE, HE, 3/20, 2025.

WINETY, AHRER JNafh, WE & RIIEE, RARIEE
PR YA F VEMIEBAOISHE HIE L2 TV T 7 2 700 — UK o i i
BAALS E92mIRS, N, 3/18, 2025.

M, Ok NEHG, RABE S
TUNIFIURL v 2 270 —ElIZBIT SIS0 E IR
BAALES BO2MK%, W, 3/18, 2025.

WEEE Wik HhES

Ev b= FRTIO, D BEHRIEE T4t
HAM S SE80MIE RN &
2025.9.16 —f%

FNWY 7 2T 4 b SmyErsFeO; D X 2N 7 — 4358
HARYp P2 80N R K&
2025.9.17 —#i%

A ¥ A NVEIFeV, ALO, D#LE - A ¥ ¥ — EfiH
HAYMS2  H80Im4E R K%
2025.9.19 —#i%

BaV, O, DHLERL AR 51T 5 2 FHILARIRGE & etk
HAMBEY S HOMFRRE
2025.9.19 —#k




Sm; ,Gd,TiO, DHLE - A ¥ V&
HARYp P22y SE80MIAE IR K&
2025.9.19 —#i%

WMEHBEE AT H 75 A ML —3 3 ¥R BaVeTiy,0 DREIS 2
HARY#Z22 HE80MIAER A &
2025.9.19 —f&

Coupling between orbital and spin degrees of freedom in Jahn-Teller ions for Co; Fe,V,O,
The International Workshop on “Exotic Quantum Phases due to Unhappy Electrons”
2025.11.13 —f&%

Orbital-spin coupling and orbital fluctuation in perovskite titanates
TJK24 (The 24th Taiwan-Japan-Korea Symposium on Strongly Correlated Electron System)
2026.3.6 Invited

ill 7B F- % FESRAT 2 F 72 2 €A OVRIIRAL AV,0, (A =Fe, Mn) OHLEIREDOHFSE
AWM S 20264E K3 R
2026.3.24 —f%

FgeR I R

Y. Shimamura, J. Shirasaka, T. Fujii, H. Kawada, A. Hosoi, Y. Inoue
“Evaluation of tensile strength of multi-walled carbon nanotube by ultrasonication and in-situ tensile test in SEM”
Joint-Symposium on Mechanics of Advanced Materials & Structures 2025 (JSMAMS2025), Kyoto, Japan, 28/11-1/12/2025. —#i%

K. Nishi, T. Omori, T. Komori, A. Hosoi, N. Sugiura, H. Kawada

“Role of matrix resin in delaying transverse crack growth in cross-ply CFRP laminates”

The 3rd China-Korea-Japan Joint Symposium on Composite Materials 2025 (the 3rd CKJ-CM), 15294, Guangzhou, China, 22-
24/11/2025. —f%

S. Takashiro, Y. Sugeno, A. Hosoi, H. Kawada
“Influenece of electropulsing on fatigue crack growth retardation in hot-work die steel”

2nd JSME International Conference on Materials & Processing (ICM&P 2025), 3]J06, Guam, USA, 3-6/11/2025. —#%

T. Isogai, H. Saitoh, A. Hosoi, D. Tsunoda, H. Koshita, H. Kawada
“Effects of material composition on fatigue properties of short aramid fiber reinforced plastics using hybrid non-destructive testing methods”
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SRS L, HEARBON, SRR
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BRI R 220800 7 = 2552025  2025/9/24
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PIROERS, Mtk LERE2 GIISCR, AMRIERL DT, i m, LSNP OB SPARER
SPring-8 TOXMEITIC & 2 EB = A 7 — ¥ a3 ¥ CTHBELRE X & 72 Ti-6A1-4V 3R R 6
#512In] ZAIKEN Festa  2025/10/23

EAREESE IR, BPGEER, RIHSERE, SAHERH
IV FIAETHERLZEET VI =9 A &4 IVEE EOKEGH
BREBSS SRS 2025/11/9

PAEER, KEFER, HHMTZ, SHGH, FLHEE BHE, EET, SRk
NiZEBEEY H A 27070t 2281 5 A Si B2 1R800 2 L oS
AAZEAMRM S R054% — R =2 — b FIVEHOZOOMBMEZEES  2025/11/10

e, AR, KRETHE, TLMEE, BT, WM, NERT, SAES
EHFE A NI ZEERE BG4 5 — v 7 L — FIZB 2 AR o e
HAZEM RIS R054H — R ¥ =2 — b FIVEHOZOOWMBMERESE  2026/3/2

MR, BHAEE, ERW, WUEES, EEET, Jodi Dennis, V&N, SARMER

Xtk & A B Ik T AL L 72 Laser powder bed fusion (24317 % TiC A~ 7 1 EE A% O INA #12 X % Ti-6Al-
AV Ry K O TR 5 45 8)

HAEMHRI S R054% — K ¥ =2 — b 7 VEBO 2D OMBMEERE  2026/3/2

FIEDess, MiaHik, EBEA, WISCK, AMKIER, I0HET, &, PR, I R SARE
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YRR, HEARBON, SAHER
V= LRPROFHEICINT 2R Al-Ag B0 05 TBIJI% Y 32— a v
HARBEM Y 2 BIRCCE  453200isy - sl a 2026/3/9

SR, EIKE, MIEHOR, WA, EBET T, Jodi Dennis, #HiAHEH
Hastelloy X¥yAK D PBF-LB/M 2B} % T MM BGEFE D 2 D3 X% v i 52
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S. Oyano, S. Utada, C. Tabata, A. Ikeda, T. Osada, K. Kawagishi, and S. Suzuki
Precipitation behavior of topologically closed-packed phases in TMS-238 at 1150C
2026 TMS Annual Meeting & Exhibition 2026/3/19

KAPIEE:, BRAEEE T, SRR
R=F ZAEB/IIBITLRPTOY v ZFRET %25 & 2§ wVEERM AR OHE %
20264F ¥EVEIN T A=k 2 2026/3/19

HEARBON, VRS KA, SARERM
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B &
Carbon dioxide conversion in an electric field at lower temperatures

[Keynote #iifi] 2025/11/2-4 bt JST RETR9-TJSReC2 Symposium

PIRR %8
Carbon dioxide conversion at lower temperatures using non-conventional process

(iR ] 2025/10/28-29 ¥ )V Asian Symposium on Carbon Neutrality 2025

Y. Sekine
Carbon dioxide conversion to carbon monoxide at lower temperatures

UK ] 2025/10/17  HALK  Colloquium for Innovative Catalysis by Leading Scientists in Asia

PR %
[¥4F—] 2025/10/10 KRB [20504E0#& L T ANV F—D %] IZTHZNTTREIT/ A T —

PR %
CNETTAEY) =Ny 5 — e BHRWEBE, T L TRE
[k E] 2025/9/19 3R 2
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U] 2025/9/16  KICBHA8ti &~ & — FBEEFRIIBIF S0 —R >y =2 — b 7 VIESHEHRS

Y. Sekine
Hydrogen production by NH3 decomposition at low temperatures assisted by surface protonics
(2] 2025/8/31-9/5 /v =— 1/ A EuropaCat 2025 - 16th European Congress on Catalysis Oral

K. Watanabe, T. Higo, K. Saegusa, S. Matsumoto, H. Sampei, Y. Isono, A. Shimojuku, H. Furusawa, Y. Sekine
Ethylene production and COZ splitting via a chemical looping system utilizing lattice oxygen of redox-enhanced In203

T. Higo, Y. Sekine
CO2 conversion via reverse water gas shift chemical looping using indium-based oxide
Poster

H. Sampei, K. Saegusa, K. Chishima, T. Higo, S. Tanaka, Y. Yayama, M. Nakamura, K. Kimura, Y. Sekine

Accurate high-coverage surface modelling with annealing technology

K. Saegusa, K. Chishima, H. Sampei, J. G. Seo, Y. Sekine
Electric Field-Controlled CO2 Capture on Doped-CeO2




K. Chishima, T. Masuda, H. Sampei, K. Saegusa, S. Hattori, Y. Sekine
Efficient search for acetic acid synthesis pathway based on the bond disconnection process on Rh surface and Rh/metal oxide interface

H. Akiyama, K. Saegusa, H. Sampei, K. Maeda, T. Watanabe, S. Kado, H. Nakai, Y. Sekine
Role of Strong Metal-Support Interaction in the Selective Hydrogenation of 4-Chloronitrobenzene

T. Masuda, T. Hikino, R. Umeda, A. Shimojima, Y. Sekine
On-site reduction of Au3+ ions and enhanced confinement effect of Au particles using novel porous support with abundant

hydrosilyl groups

Y. Inoda, A. Shigemoto, C. Ukai, T. Higo, K. Oka, Y. Sekine

NOx-storage-reduction process in an electric field at low temperatures

Y. Sekine
Low-temperature catalysis for environmental applications in an electric field
[7:4x] 2025/8/4-7 ¥ > JF7R—) The 10th Asia-Pacific Congress on Catalysis (APCAT-10) Invited

T. Higo, ]. Makiura, S. Kakihara, Y. Hirano, N. Ito, Y. Sato, Y. Sekine
CO production from COZ2 by reverse water-gas shift chemical looping using cobalt-modified indium oxide
Oral

H. Sampei, K. Saegusa, K. Chishima, T. Higo, S. Tanaka, Y. Yayama, M. Nakamura, K. Kimura, Y. Sekine
Fast search of stable molecular arrangement by the annealing technique

K. Watanabe, T. Higo, K. Saegusa, S. Matsumoto, H. Sampei, Y. Isono, A. Shimojuku, H. Furusawa, and Y. Sekine
Chemical looping oxidative dehydrogenation of ethane combined with COZ2 splitting on promoted In203 oxygen carrier

T. Masuda, T. Hikino, R. Umeda, A. Shimojima, Y. Sekine

Cage-siloxane-based porous supports functionalized with metal-reducing groups into the entire framework

M. Hayashi, Y. Ofuchi, K. Mitarai, S. Doi, K. Saegusa, H. Sampei, T. Higo, and Y. Sekine
Hydrogen production by NH3 decomposition at low temperatures assisted by surface protonics

T. Mizuguchi, H. Sampei, M. Nakamura, K. Kimura, and Y. Sekine
Multidimensional Quantum Fourier Transform for Nanosheet Material Evaluation by Electron Microscopy
Poster

R. Nakayama, R. Maeda, H. Sampei, Y. Koshizuka, T. Higo, Y. Bando, T. Komanoya, Y. Nakahara, Y. Sekine
Effect of CeO2 Support with Controlled Crystallinity on the Ammonia Synthesis Reaction in an Electric Field

K. Kuroki, K. Sugiura, T. Higo, N. Matsumoto, H. Tedzuka, Y. Sekine
Lean and humid methane combustion at low temperatures using Pd/CZO catalysts in an electric field

K. Shima, R. Yamano, S. Ogo, T. Higo, and Y. Sekine

Non-conventional low-temperature reverse water gas shift reaction over highly dispersed Ru catalysts in an electric field

T. Ikeda, K. Saegusa, Y. Sekine
Controlling COZ2 capture ability by an electric field over CeO2

B %
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(K] 2025/7/28 N H#HE
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U] 2025/7/10 2P EE S

Y. Sekine
Low-temperature catalytic chemical looping dry-reforming of methane

(ii] 2025/6/23-27 KV b A7)V 25nd ICCDU

Y. Sekine
Effective conversion of CO2 at lower temperatures in an electric field
[4%43] 2025/6/2-5 A %V 7 13th International Conference on Environmental Catalysis

Y. Inoda, A. Shigemoto, C. Ukai, T. Higo, K. Oka, Y. Sekine

NOx storage and reduction system with an electric field at low temperature

K. Chishima, T. Masuda, H. Sampei, K. Saegusa, S. Hattori, Y. Sekine

Efficient search for acetic acid synthesis pathway based on the bond disconnection process on Rh surface and Rh/metal oxide interface




K. Watanabe, T. Higo, K. Saegusa, S. Matsumoto, H. Sampei, Y. Isono, A. Shimojuku, H. Furusawa, Y. Sekine
Oxidative dehydrogenation of ethane combined with COZ splitting via chemical looping technique utilising redox of In203

K. Saegusa, T. Higo, S. Ishizaki, S. Kakihara, H. Sampei, Y. Sekine
Theoretical Design of CeO2-Based Materials for Enhanced RWGS-CL Performance

T. Higo, A. Shigemito, Y. Inoda, C. Ukai, K. Mitarai, Y. Sekine
N20 decomposition using an electric-field-assisted catalysis at low temperatures

PR &
IANF— BEEE IR =a—-FT 0
[ ] 2025/6/3 JEMIMA (HARFESFEHIG T %) MHS

B &
H—RKr=Za2—kFLVEH
U] 2025/5/26 M HHE

K. Chishima, T. Masuda, H. Sampei, K. Saegusa, S. Hattori, Y. Yayama, Y. Sekine
Efficient Acetic Acid Synthesis Pathway Exploration on Rh Surface and Rh/Metal Oxide Interface
[#2x] 2025/5/19-23 KT The 20th Japan-Korea Symposium on Catalysis

Y. Inoda, A. Shigemoto, C. Ukai, T. Higo, K. Oka, Y. Sekine
NOx Storage and Reduction System with an Electric Field under Lean Burn Conditions

T. Masuda, T. Hikino, R. Umeda, A. Shimojima, Y. Sekine
Confinement of Au Nanoparticles in Cage-Siloxane-based Porous Materials via Onsite Reduction

H. Akiyama, K. Saegusa, H. Sampei, K. Maeda, T. Watanabe, S. Kado, H. Nakai, Y. Sekine
Selective Hydrogenation of 4-Chloronitrobenzene Using Strong Metal-Support Interaction

M. Hayashi, Y. Ofuchi, S. Doi, K. Mitarai, K. Kawabe, Y. Sekine
Hydrogen Production by NH3 Decomposition at Low Temperatures Using the Electric Field Catalysis

C.U. Lee, B. Koo, Y. Sekine, J. G. Seo
NH3 Decomposition Reaction on the Ni, and Ru-exsolved Catalysts

N. Kayama, K. Kang, T. Higo, C. Sampson, Y. Sekine
Syngas Production via Chemical Looping Dry Reforming of Methane over Ru/La2Ce207 at Low Temperature

K. Watanabe, T. Higo, K. Saegusa, S. Matsumoto, H. Sampei, Y. Isono, A. Shimojuku, H. Furusawa, Y. Sekine
Utilization of In203 Bulk Redox for Ethylene Formation Combined with CO2 Splitting via Chemical Looping

K. Saegusa, H. Sampei, K. Chishima, T. Higo, M. Nakamura, K. Kimura, Y. Sekine
Quantum Annealing Boosts Prediction of High-coverage Adsorption on the Catalyst Surface

J. G.Seo, Y. S. Kang, N. C. Arriola Jr., Y. Sekine
Reactive Capture and Conversion of CO2 under Electric Field

T. Higo, A. Shigemoto, C. Ukai, Y. Inoda, K. Mitarai, Y. Sekine
Low-temperature N20O Decomposition on Rh203 Catalyst in an Electric-field

T. Masuda, T. Hikino, R. Umeda, A. Shimojima, Y. Sekine
Incorporation of highly dispersed Au nanoparticles within the porous cage siloxane-based materials
[424x] 2025/5/11-14 A~XA >~ International Conference Gold 2025

Y. Sekine
Green-Sustainable Chemistry, Energy and Environment

U] 2025/4/29 v o v BUERL Kk &

Y. Sekine
Heterogeneous catalytic hydrogen production and COZ conversion at lower temperatures
U] 2025/4/28 ¥ )V Hanyang K &%
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Dual medium-range order structures in Zrg Pty metallic glasses
The 17th International Conference on the Physics of Non-Crystalline Solids, 2025. 8. 11, (—#%)

Cluster homology analysis of topological short range order in CugZry metallic glass
The 17th International Conference on the Physics of Non-Crystalline Solids, 2025. 8. 11, (—#%)

Analysis of approximants for the icosahedral quasicrystal by using a density-wave model
The 17th International Conference on the Physics of Non-Crystalline Solids, 2025. 8. 11, (—#%)

SR TR X 5 CugZey B/ H T A2 B0 5 v SR 54 i oo i
HARSIE %S 20254E 8K (4517710]) k4, 2025.9.17, (—fk)

WAKCulZ B 55T B )54k & ¥iE v 7 H )V ik X B E 7V oG
HARGIEY 2 20254EFKI (4517710 RS, 2025.9.17, (—#%)

TENT 7 A Ge DEMHREEGICBIT AUFHAT > b5 A N ORIT
HASGIE%4  20254EFK) (4517710)) k4, 2025.9.17, (—fi%)

HERET VLD /1 EUH (Al Zn) Mg, D fEHT
HARGE Y4 202548k (4517710)) @ik 4, 2025.9.18, (—i%)

Cu-Zr ZICREB T T AN BT 2 MR T O bR a2 — 95
HAGEY 2 20254F8k) (55177100) FRE K4y, 2025.9.18, (—#%)

HAERS4S  20254E K (55177100 k4, 2025.9.18, (—f%)

ZrsPtoyB I8 AT AN BT B Wl BERR I HE 3 O 1 o i e 1R B 5%
HABABEES2 668 Y VAR Y A, 2025.11.13, KA % —

BRI E TV & B 20T ARIE RS S & 1/1 ARG S~ DR REZS L oo B
AARGIEY 2 20264 (4517810 i As, 2026.3.12, (—f#%)

HAERYS  20264E40] (4517800)) #iiA4, 2026.3.12, (—#%)

Cu-ZrEIB/H T ACBITBETF 7 Ay —0 b Fa Y —myfkE & 22504
HAEBYS  20264E47] (4517800]) A4, 2026.3.12, (—#%)

WER  MJE EE

Y. Shimamura, J. Shirasaka, T. Fujii, H. Kawada, A. Hosoi, Y. Inoue
Evaluation of tensile strength of multi-walled carbon nanotube by ultrasonication and in-situ tensile test in SEM
Joint-Symposium on Mechanics of Advanced Materials & Structures 2025 (JSMAMS 2025), Kyoto, Japan, 28/11-1/12/2025. —#%

K. Nishi, T. Omori, T. Komori, A. Hosoi, N. Sugiura, H. Kawada

Role of matrix resin in delaying transverse crack growth in cross-ply CFRP laminates

The 3rd China-Korea-Japan Joint Symposium on Composite Materials 2025 (the 3rd CKJ-CM), 15294, Guangzhou, China, 22-
24/11/2025. —f%

S. Takashiro, Y. Sugeno, A. Hosoi, H. Kawada
Influenece of electropulsing on fatigue crack growth retardation in hot-work die steel

2nd JSME International Conference on Materials & Processing (ICM&P 2025), 3J06, Guam, USA, 3-6/11/2025. —#%




T. Isogai, H. Saitoh, A. Hosoi, D. Tsunoda, H. Koshita, H. Kawada

Effects of material composition on fatigue properties of short aramid fiber reinforced plastics using hybrid non-destructive testing
methods

2nd JSME International Conference on Materials & Processing (ICM&P 2025), 1B12, Guam, USA, 3-6/11/2025. —#%

A. Hosoi, T. Saito, M. Sakanobe, H. Kawada
Crack-tip micro-bridging for enhancing interlaminar fracture toughness at the CF/PA6-aluminum alloy bonding interface
The 10th International Conference on Fatigue of Composites (ICFC10), Abstract p.46, Sapporo, Japan, 1-4/7/2025. —#%

R. Sano, I. Sumi, A. Hosoi, K. Kawahara, H. Matsutani, H. Kawada
Evaluation of resin design and fatigue life scatter of carbon fiber reinforced foam using non-destructive testing method
The 10th International Conference on Fatigue of Composites (ICFC10), Abstract p.10, Sapporo, Japan, 1-4/7/2025. —f%

A. Hosoi
Effect of interface microstructure on interlaminar fracture toughness in dissimilar joints of thermoplastic CFRP and aluminum alloys

the 39th Conference and 32nd Symposium of the International Committee on Aeronautical Fatigue and Structural Integrity (ICAF
2025), Xi'an, China, 9-12/6/2025. —f%

B, MHEE EE= vy v
(Y50 hy 7Y v TR & RERMERICBGTNE T 5 2 F v 7 & ORE T O B AT |
HARMbES  H106MFFES, F1234-1vn-01, HARRZME S v 28X, T3, 202643 H17-20H. —f%

AL, REERAERS, SIFHER, MUJFER, R R, JIHZEZ
[ B 57 BRI 351 % Bt A5 7 CFRP R AL D92 J7 4R M5 12 K U3 A e B D |
AR 2 BN 5320k sy - Sk, GS0402, HARZEERAF v /78X, Wy, 202643 H 9 —10H. —f#k

WEAEGER, ANENIAE, WIHIER, NHEZ
[AlA4 & CF/PEEK R AR OB AR MU THEA RO L — ¥ — I THEE 0 2% |
AARKMAES RS 43204 - iiiis, GS0409, AARKZBRMEF ¥ v /%A, HH(, 20264E 3 H 9 —10H. —#%

ORHEA, (EBPREN, MIEIEE, JACHERIS, RN, NG
TS U0 V55175 CERB/CERE f 91 1ot 31 OO R0
BIMCEAES 65T FUARIIE R i &, 531, HACKEBRIA S v > /9%, L 2026063 19 9 H. —#k

PN, SAREELR, MR, WEER, MRS, IHEZ
(ARG 2 15 A L 72 CFRF O3 57 HA 158 el R 1 2 H o 957 7 70
SE17IH H A A B2 JCCM-17), 1B-07, VifERPRPCIES & F v ¥ /8, KRB, 2026423 3 -5 H. —f

RABAW, Aol 7 BFP, MIHEE, BilEk, ITHEZ
M7 AR T2 B % mitEidif CFRP 7 0 2 7' 7 4*@@1‘&0) NI Y AN=RAY Ty TERIZ TS R IE O R
SE17I H A A B & JCCM-17), 2C-04, M@ERFPRBCIES EF v 282, KB, 2026333 -5 H. —i

PrfdnE, BREORER, FRGERA, MRHER, BIRK %, MIFEE NHEZ
[ 5% CNT 5% O 55 FEBURAE - S8R & MAUL T B ) 4802 X B AT )
1B-08, VArfERZERIIES EF v 28R, KB, 20264E3 H3 -5 H. —#%

R Bk BB A R, RaEs, AURER, NTHEEZ
[755 —E YA T A Mz fEgh & L“C@CF/PEEK?E"HH@’»‘MZ:—’%?VJJ: 21T 7Rk E
1D-03, MAFfERZFERRIES &F v 28, KR, 2026453 3 -5 H. —#

AR —ER, LORHEDE, S5 B RIBRSE, DAERTG, MR, ITHEZ
[NOL Y ¥ 73 BRIZ & 5 CFRP O 57 R RTAli T8k O #ead |
1D-04, VAFFERFRRCIES & F v 2 8A, KK, 202643 H3 -5 H. —f%

A I, BPEORLA, APREEA, PEREM, FHEIE, RARC, MUHEE IHEZ
[32Fa— LA % ji U 72 FB-SiC/SiCH A4 8 o i A L M 574 |
3C-04, VAFEERFRRIES EF ¥ 8 A, KK, 20264-3 H3 -5H. —f%

R BEE, BORUEL, TUBEM, AREHEA, BEREM, FHEIE, MHEE NHEZ
[ERGA D 5 7 B W3Rl SiCMGHE LS 51T 2 BEARRY SR & BGHIA 35 R
3C-05, VAREERFERRIES &EF v 8 A, KPR, 20264-3 H3 -5H. —f%

SGEE B, ORATIERR, EEGEM, HUFERE JNHEZ
[T/ e T 57 VI =7 Lad & CF/PA6 RUBM O SR G 12351 % Je IS k1) A% o0 fi ] |
70th FRP CON-EX 2025, P-2, #k#EJHUDX, L, 20254:10H29-30H. —fi%

ESFBEN, SRR, MHIEE, NHREZ
[HEEFEE =% ) » 71 & % CFRF O3 5 ariEtE 01X & o & o F2BRIYFFAM
202541 512 ZAIKEN 7 = 2 %, p.31, RURHKSESF LS BB ZE0T, #ut, 20254210 423H. —#k




BEEAhE, MU, NTHEZ
[ AFRP D& G581 58 1 258 12 M AT 3 AR O 528 |
20254F % 55121 ZAIKEN 7 = 2 4, .30, FLARHARE&BRL @ B 7enT, Wat, 2025410 H23H. —fi

MR M B

T. Yanagitani
“ Polarization inverted ScAIN piezoelectric multilayer RF filters”
The 2025 International Meeting for Future of Electron Devices (IMFEDK), 202541113 H ¢ i

T. Yanagitani
“Polarization Inverted Piezoelectric Multilayer for BAW Filter Application”
IEEE International Microwave Filter Workshop (IMFW),20264E 2 H 7 H  $ff¢aif

C. Mita, Y. Shimano, and T. Yanagitani
“New method for evaluating intrinsic mechanical Q factor of ScAIN, GaN, metal films by GHz ultrasonic pulse-echo technique”
The 23rd International Conference on Solid-State Sensors, Actuators and Microsystems (Transducers), 20254 6 H30H~7 A 3 H

Y. Hidaka, S. Kinoshita, Y. Shimano, and T. Yanagitani
“BAW Transformer for Rectenna Using 12-layer Polarization Inverted Structure”
The 23rd International Conference on Solid-State Sensors, Actuators and Microsystems (Transducers), 20254 6 H30H~7 H 3 H

Y. Hidaka, S. Matsumura, N. Ono, Y. Shimano, and T. Yanagitani
“SAW Excitation by Solid Flat Electrode on Periodically Polarization Inverted Structure for Novel RF Filter”
The 23rd International Conference on Solid-State Sensors, Actuators and Microsystems (Transducers), 20254 6 H30H~7 }J 3 H

A. Hanai, and T. Yanagitani

“Polarity controlled sputtering growth of AN films for second-order mode polarization inverted double layer SMRs”
International IEEE Ultrasonic Symposium (IUS), 20254 9 A 15H ~18H

A. Hanai, N. Shimazaki, and T. Yanagitani
“GHz BAW resonators using depletion layers of GaN and SiC semiconductor single crystals”
International IEEE Ultrasonic Symposium (IUS), 20254 9 H15H~18H

M. Matsumura, C. Mita, Y. Shimano, and T. Yanagitani
“Estimation of shear wave mechanical Qm factor in AIN and ScAIN films using pulse-echo method”

International IEEE Ultrasonic Symposium (IUS), 20254 9 H15H ~18H

C.Mita, and T. Yanagitani

“A new method for evaluating intrinsic mechanical quality factor Qm of bulk materials using input impedance modulated GHz
pulse-echo technique”

International IEEE Ultrasonic Symposium (IUS), 20254 9 H15H~18H

C.Mita, and T. Yanagitani

“Relationship between intrinsic mechanical quality factor and crystalline orientation and grain structure investigated using GHz
pulse-echo technique”

International IEEE Ultrasonic Symposium (IUS), 20254 9 H15H ~18H

N. Shimazaki, and T. Yanagitani
“Correlation between Qm, TCV, and FT-IR spectra of sputter-deposited SiO2 films evaluated by GHz pulse-echo technique”
International IEEE Ultrasonic Symposium (IUS), 20254 9 H15H~18H

N. Shimazaki, and T. Yanagitani
“New method for directly estimating temperature coefficient of velocity (TCV) of material alone using pulse-echo technique”
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Régis GUEGAN (University of Orléans)
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dissolution behavior and its bearing minerals in seafloor massive
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Project No. 02502

University of Hawaii at Manoa Associate Dean

Steven M. Durbin

Engineering Cation Disorder in Novel Compound Semiconductors

Aim of the research project

The aim of the research project is to determine the extent
which controlled introduction of cation disorder in the candidate
photovoltaic material AgGaTe, can be exploited to engineer
specific properties relevant to electronic devices, including the
band gap energy, in collaboration with the Kobayashi research
group.

The project has its basis in the pioneering work of Bragg
and Williams from the 1930s, who employed x-ray diffraction
to quantitatively measure the amount of disorder present in
metal alloys [1]. Subsequently, Loveluck and Sokolov [2]
demonstrated a Raman spectroscopy-based alternative to
determining what is now referred to as the Bragg-Williams
order parameter (S), and two of this team (S. Durbin and R.
Makin, Western Michigan Univiersity) developed a method
based on analysis of electron microscopy images [3]. The same
framework can be made to apply to crystalline semiconductors,
and an Ising model approach coupled with cluster expansion
theory allows for a direct relationship to be established between
S and specific properties, such as the band gap energy.

Typically, the value of S* is determined during synthesis,
through adjustment of specific process parameters. In the case
of AgGaTe, synthesized using the two-step radio-frequency
magnetron sputtering process employed for this study, suitable
energetics should be available, although we are also interested
in the potential adjustment available through ex-situ ion

bombardment.

Contents and results of the research

We have measured the Bragg-Williams parameter for the first
series of AgGaTe, samples synthesized at Waseda University
employing our methodology based on analysis of scanning
electron microscopy images (Fig. 1a). However, concerns
regarding the incomplete substrate layer coverage for some
samples is an indication that an additional analysis step is likely
needed, where a heat map is generated to ascertain the range
of S values across the sample. We also plan to measure the
stoichiometry of the samples, as preliminary comparison with
samples reported in the literature (Fig. 1b) — which show good
linear behavior of S* with temperature, consistent with a viable

measure of a continuous order-disorder transition — suggest a

— 107 —

sufficiently different composition to impact the band gap energy.

Detailed analysis indicates that it is straightforward to
achieve the ideal single junction band gap energy of 1.3 - 1.5
eV in this material by tuning cation disorder to a moderate
value (approximately 0.02 to 0.35 for nominally stoichiometry
material, with the same value achievable with either Ag or
Ga excess at different values of S%). We would like to extend
the study to include a new series of AgGaTe, where process
parameters are adjusted, with the goal of employing transfer
learning within an artificial intelligence model to assist with
mapping the achievable values of S* (and through that,
achievable values of band gap energy).
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Figure 1 (a) Example histogram analysis of a scanning electron
microscopy (SEM) image of a magnetron-sputtering
deposited AgGaTe, sample, with a measured value
of $?=0.6096. (b) Plot of S as function of sample
annealing temperature from two AgGaTe, studies in
the literature (refs. [4,5]).

Outputs of the project (publications, presentations, patents)

A paper is currently in development, pending ion beam
analysis (Rutherford Backscattering Spectrometry) followed by
ion beam bombardment, which has been difficult to schedule
(experiments anticipated by May 2026). The results of the
study have been presented annually at the ZAIKEN program

reporting sessions (online).

[1] W. L. Bragg and E. J. Williams, Proc. Royal Soc. London.
Series A. 145 (1934) 699-730.

[2] J. M. Loveluck and J. Sokoloff, J. Phys. Chem. Solids 34
(1973) 869-884.

[3] R.A.Makin, et al., Phys. Rev. Lett. 122 (2019) 256403.

[4] S.Ozaki and T. Ogura, Jpn. J. Appl. Phys. 53 (2014) 44-49.

[5] A.Burger, et al.,]. Crystal Growth 225 (2001) 505-511.
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Project No. 02504

University of Orléans (France)

Dr. (Associate Professor)

GUEGAN Régis

Use of organo-nanosheets in water remediation

Aim of the research project

The widespread contamination of aquatic environments and
drinking water by persistent pollutants, including nanoplastics,
pharmaceuticals, and per- and polyfluoroalkyl substances
(PFAS), represents a major environmental and public health
challenge. Among these contaminants, nanoplastics are of
particular concern because of their extremely small size,
persistence, and ability to adsorb and transport toxic organic
pollutants as well as pathogenic microorganisms throughout
aquatic ecosystems and food chains. Their detection and removal
remain highly challenging using conventional water treatment
technologies.

In response to these critical issues, this project aims at
developing innovative hybrid nanocomposite materials based
on inorganic nanosheets, including graphene oxide and layered
phyllosilicates, combined with tailored organic surfactants for
the efficient adsorption and removal of nanoplastics of different
sizes and chemical compositions from water. By combining a
large specific surface area, diverse adsorption sites, ion-exchange
properties, and tunable hydrophobic interactions of the different
building blocks, these multicomponent materials are expected
to exhibit enhanced adsorption performances toward persistent
plastic nanoparticles.

The project will also provide a comprehensive physicochemical
characterization of the synthesized nanocomposites before and
after nanoplastic adsorption using advanced analytical techniques,
including electron microscopies, X-ray diffraction, small-angle
X-ray scattering, and vibrational (FTIR) and UV spectroscopies.
Ultimately, this research aims to develop sustainable (4R)
adsorption technologies for nanoplastic remediation, contributing
to improved water purification processes, the protection of aquatic

ecosystems, and the preservation of drinking water resources.

Contents and results of the research

1. Different organoclays were prepared by using different

cationic and nonionic surfactants (different nature and
hydrophilic lipophilic balance)

2. The structural organization of the organoclays was investigated
by complementary techniques: XRD, FTIR confirming the
proper intercalation of the surfactants within the interlayer
space of the layered materials

3. The resulting hybrid materials were then dispersed in aqueous
media, and their zeta potentials were then characterized

4. The hydraulic conductivity of the different collected hybrid
materials were also characterized and compared to the pristine
layered materials

5. The SEM and TEM observations of the polystyrene (PS)
beads of different sizes (20, 50, 80, 200 nm) which were
corroborated to that determined by DLS

6. The Zeta potential of the PS beads were also determined and
UV characterization of the dispersions of the nanoplastics
was also achieved

7. Batch experiments of the adsorption PS nanobeads (20, 50
nm) at different concentrations onto pristine clay minerals
and their organo-layered analogous were studied

8. Expected adsorption isotherms will be determined to
precisely quantify the of PS beads to the layered materials

9. The different hybrid materials (pristine clay minerals and
organoclays) after being in contact with the PS beads were
characterized by a set of complementary techniques for a
complete understanding of the affinity of the nanoplastics

10.  Dynamic adsorption experiments of PS beads on the layered
materials

In addition to the proposal, my stay at Zaiken allows me to
discuss with the research group of Prof. Sugahara about different

projects related to the Janus nanosheets and titania nanosheets.

Outputs of the project (publications, presentations, patents)
It is still too premature to expect any potential outputs of the

project but we are working on it.
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Fig.1 Comparison of XRD patterns of pristine and 2 wt%
sample before and after 100 cycles charge/discharge
measurements (a) cut-off voltage: 1.0-4.3 V vs. Na/Na’
(b) temperature: 50 C. For comparison, XRD patterns
has been normalized.
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Centre of Excellence for Photoconversion, Vinéa Institute of Nuclear Sciences - National Institute of the

Republic of Serbia, University of Belgrade, Belgrade, Serbia  Professor
Mihail G. Brik

Experimental and first-principles studies of the electronic properties of dopants in optical materials

Aim of the research project

Development of advanced optical materials is very important
for many technological applications. The phosphor materials
based on the transition metal or rare earth ions doped crystalline
solids are used for lighting, sensing, bioimaging etc. Performance
and limitations of such phosphors is determined by a combination
of the properties of dopants and host materials. Thoroughly
performed studies of their structural and electronic properties
are of paramount importance for a meaningful development
of phosphor materials. In this continued project with Prof.
Yamamoto we extend our activities on the combined experimental
and theoretical studies of the Mn'*- and Cr’*-doped phosphors
and photon up-conversion in the rare-earth ions doped materials.
These materials are vital for lighting, e.g. the Mn""-doped
red phosphors improve properties of white LEDs, increase
their efficiency and reduce their cost; in addition, they are also
beneficial for plant growth. They can also be used for noncontact
temperature measurements. We shall study the properties of the
synthesized phosphor materials in the powder form (focusing on
the perovskites and double perovskites), study their properties
by the X-ray diffraction, UV-Vis, photoluminescence, ESR
measurements and complement these experimental findings by the
theoretical density functional theory (DFT)-based calculations
to interpret the obtained results and elucidate the main factors

affecting the materials’ performance.

Contents and results of the research

1. Experimental and first-principles studies of Mn'"-,Cr’" - and
rare-earth-ion-doped optical materials were continued through
the collaboration between Prof. Tomoyuki Yamamoto's group
at Waseda University and Prof. Mihail G. Brik's group at
the University of Belgrade. Experimental characterization
and density functional theory (DFT)-based calculations
were carried out to clarify the relationships between crystal
structures, electronic structures, and optical properties of
phosphor materials.

2. First-principles DFT calculations were performed to inves-
tigate the electronic structures and optical transition energies
of Cr’*- and Mn*" -activated phosphors. New computational
schemes based on the ASCF-DFT approach were developed

to evaluate the emission energies of Cr’*-activated fluoride

phosphors, providing improved theoretical models for analyz-
ing luminescence mechanisms.

3. The thermal quenching mechanism of Mn*"-doped fluoride
phosphors was systematically investigated by combining
first-principles calculations with available experimental data.
The study clarified the relationships among crystal structure,
lattice stability, electronic structure, and luminescence
efficiency, and proposed predictive design principles for high-
performance phosphor materials suitable for energy-saving
lighting applications.

4. Comparative theoretical studies on Cr*"-activated oxide
and fluoride phosphors revealed systematic relationships
between local coordination environments, chemical
bonding, and zero-phonon-line transition energies. These
results provide useful guidelines for designing new near-
infrared phosphors with improved optical performance.

5. Several joint papers were published in international journals
during FY2025, and the research results were presented at
international conferences held in Spain, Romania, and Latvia.
These achievements further strengthened the long-term
international collaboration between Waseda University and
the University of Belgrade and expanded scientific exchanges
with collaborating researchers in Europe, North America,
and Asia.

6. Comparing the initial research plan with the obtained results,
the expected objectives of the project were successfully

achieved.

Outputs of the project (publications, presentations, patents)
The results of this joint research were disseminated through
presentations at international conferences and publications in
peer-reviewed international journals, as listed below.
The research results were presented at the following international
conferences:

® 22nd International Conference on Radiation Effects on Insulators
(REI-22), Madrid, Spain, June 8-13, 2025.

@ 15th European Conference on Defects in Insulating Materials
(EURODIM 2026), Timisoara, Romania, June 29-July 3,
2026.

® Functional Materials and Nanotechnologies (FMNT 2025),
Riga, Latvia.
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The following joint papers were published in peer-reviewed

international journals:

1.

Zafari Umar, Oleg Khyzhun, Alexander Platonenko,
Tomoyuki Yamamoto, Mikhail G. Brik, Michal Piasecki,
Different calculating schemes for evaluating the transition
emission energies in a Cr’"-activated KMgF; phosphor:
ASCF-DFT approaches, Computational Condensed
Matter 47 (2026),¢01274.

. Mekhrdod S. Kurboniyon, Alok M. Srivastava, William W.

Beers, William E. Cohen, Mohammad Bagheri, Bibo Lou,
Tomoyuki Yamamoto, Mikhail G. Brik, Chong-Geng Ma,
First-principles study of thermal quenching mechanism
of Mn“—doped fluoride phosphors: Electronic structure,
optical properties and phosphor design principles, Chemical
Engineering Journal 525 (2025),170227.

. Zafari Umar, Oleg Khyzhun, Mekhrdod S. Kurboniyon,

Tomoyuki Yamamoto, Mikhail G. Brik, Anatoli 1. Popoyv,
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Michal Piasecki, Electronic structure and energy transitions
in oxides and fluorides doped by octahedrally surrounded
Cr*" ions, Optical Materials 160 (2025),116681.

. Mekhrdod S. Kurboniyon, Shamsulkhak Nurulkhakov, Bibo

Lou, Khaiyom Rahmonov, Alok M. Srivastava, Mikhail G.
Brik, Tomoyuki Yamamoto, Chong-Geng Ma, Influence
of the First Cation A of A,SiFs: Mn'* (A=K, Rb, Cs)
Phosphors on Their Geometric Structures and the Optical

Transition Energies: First-Principles Analysis, Journal of

Electronic Materials 54 (2025), 962-969.

. Mekhrdod S. Kurboniyon, Alok M. Srivastava, Bibo Lou,

Yang Wang, Dan Zhang, Dzhumakhon M. Sharifov, Dulat
H. Daurenbekov, Tomoyuki Yamamoto, Mikhail G. Brik,
Chong-Geng Ma, Effect of Chemical Composition on the
Optical Properties of Cr*™ Impurity in A;B;0;, Garnets
(A=Lu,Y, Gd, La; B=Al, Ga, Sc), ACS Applied Optical
Materials 3 (2025),422-430.
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Project No. 02511

University of Engineering and Technology, Vietnam National University, Hanoi Associate Professor

Nguyen Hai Chau

Causal Inference for Investigating Property-Structure Relationships in

High-Entropy Alloys and Energy-Efficient Materials

Aim of the research project

Machine learning (ML) is increasingly integrated with
established methods in materials science, such as quantum
chemistry and first-principles calculations, to accelerate and reduce
the cost of material discovery. While ML excels at predicting
material properties, it primarily captures correlations rather than
causal relationships, limiting its ability to explain cause-and-effect
mechanisms. Existing causal studies in materials science are often
case-specific and lack generalizability.

This project aims to estimate the causal effects of varying
atomic concentrations of multiple elements—such as in high-
entropy alloys (HEAs) and optical materials—on their desired
properties. By leveraging key variables like electronegativity,
mixing enthalpy, and mixing entropy, we seek to answer: How
much does a desired property change when a key variable shifts
by one unit? Using causal inference (CI), our findings will
provide deeper insights into materials development by uncovering

fundamental causal relationships.

Contents and results of the research

High-entropy alloys (HEAs) are materials typically
composed of five or more principal elements, each with an atomic
concentration usually ranging between 5% and 35%. HEAs
have gained significant research attention due to their superior
mechanical and physical properties, such as yield strength and
hardness, compared to conventional alloys [1, 2]. Researchers
usually use Density Functional Theory (DFT), high-throughput
(HT), Machine Learning (ML), or combination approaches to
design them. While ML is good at predicting properties, it only
based on correlations. It does not explain the actual cause and
effect [3]. Most causal studies today are also limited to specific
cases and are hard to apply generally [4,5,6,7].

In 2025, we focused our project on the hardness of HEAs.
We developed a new version of the HEACM model [8] called
HEACM for hardness [9]. This model uses Double/Debiased
Machine Learning (DoubleML) [10] to find the causal impacts
of the key variables: valence electron concentration (VEC),
mixing enthalpy (AHmix), and mixing entropy (ASmix) on the
hardness of HEAs. Our new results show how these variables
change the hardness of HEAs:

* A one-unit increase in valence electron concentration (VEC)
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leads to a decrease in Vickers hardness by 184.29 units
(robustness value = 31.7%) .

* A one-unit increase in mixing enthalpy (AHmix) leads to
a decrease in Vickers hardness by 3.38 units (robustness
value = 8.35%) .

* A one-unit increase in mixing entropy (ASmix) leads to
an increase in Vickers hardness by 44.37 units (robustness
value =21.3%)..

Future research direction: We now have two causal models:
the HEACM model for yield strength [8] and the new model
for hardness [9]. Our next step is to develop a causal framework
for the trade-offs between hardness, strength, and ductility - a

classic and critical problem in HEA research.
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Project No. 02512
Vietnam National University, University of Engineering and Technology  Professor

HOANG Nam Nhat

Fabrication of composite materials based on semiconducting oxides and

precious metal for multifunctional applications

Aim of the research project

In this study, we aim to research, develop, and manufacture
new composite materials with enhanced absorption capabilities
in the visible light region, to facilitate efficient hydrogen
production through water splitting and can be used as SERS
sensors to detect toxic substances in the environment.
(1) Materials preparation:

— The new materials are prepared by rapid quenching method
by a rapid quenching system installed in the Vietnam
National University.

(2) Materials characterization:

— The characterizations are carried out at Waseda university,
Tokyo, Japan, in particular, the structural and magnetic charac-
terization by mean of X-ray diffraction and Superconducting
Quantum Interference Device (SQUID) measurements.

The expected outcomes include (Automotive & Energy

saving) :

— Properties of materials under the studied factors will be
applied to advanced management techniques of energy

consumption and energy saving.

Contents and results of the research

According to the research plan specified in this research
proposal, we have carried out the following materials preparation
and characterization:

(1) The ribbons of Co-based alloys were prepared by rapid
quenching method (at VNU).

(2) The structural characterization (X-ray diffraction measure-
ments and the magnetic characterization (VSM and SQUID)
(at Waseda Univ.) .

The typical results are shown in two figures below. Fig. 1 shows
the hysteresis loop of the Co-based ribbon. Fig. 2 shows the
magnetic flux density and permeability dependent of magnetic
field curves the Co-based ribbon.

The broad peaks near 20 ~ 45° in the X-ray diffraction pattern
are evidence of the amorphous structure of the as-cast Co-based
ribbon. The Co-based ribbon achieved excellent soft magnetic
properties with saturation induction Bs =0.55 T, coercivity
Hc =4 A/m, and maximum permeability #,,,, =55000, which is
related to the complete crystallization of the a-CoFe (Si) phase
in the sample. The Co-based ribbon have potential for use as
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Fig. 1. Hysterisis loop of the Co-based ribbon.
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Fig.2. The magnetic flux density and permeability dependent of
magnetic field curves the Co-based ribbon.

highly sensitive magnetic sensors as well as other soft magnetic

material applications.

Outputs of the project (publications, presentations, patents)

We are currently summarizing the measured data and plan
to present them at the coming international conferences, e.g.,
9™ International Symposium on Frontiers in Materials Science
to be held in November 2026 and then publish them in one of
the high-impact international journals in the field of materials

science.
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Project No. 02513

Dipartimento di Scienze Farmacologiche e Biomolecolari, Universita degli Studi di Milano  Associate Professor

Tommaso P. Fraccia

Micro-thermometer composed of DNA liquid crystals

Aim of the research project

We propose to combine the expertise of the applicant, Prof.
Tommaso Fraccia, on structures and properties of DNA-LCs,
and of the host at Waseda, Prof. Yuka Tabe, on thermomechanical
dynamics of cholesteric LCs, to construct an eco-friendly
micro-thermometer composed of DNA-LCs, which visualizes
temperature distribution in various water solutions.

It is known that a chiral nematic (cholesteric) droplet under
a temperature gradient shows a uniform rotation about the
gradient axis. So far, the phenomenon has been academically
investigated only with cholesteric LCs composed of synthesized
hydrophobic compounds, which are harmful to the environment.
In this joint research, we propose to replace cholesterics with
DNA-LCs and try to realize their steady rotation driven by a
temperature gradient.

Because of the self-assembling nature and the biological
origin, the DNA device can be used repeatedly for long time
without putting any burden on the environment.

The project aims to realize stable DNA-LC cholesteric
coacervate microdroplets by complexation of DNA and polycations
and subsequently test their behavior under a temperature gradient
in the Tabe-lab in Zaiken, which owns a home-made controller to
apply a precise temperature gradient to LC samples, attached to a
modified microscope.

Then, we examine the dynamics of DNA-LC microdroplets
under a temperature gradient, expecting that the thermomechanical
coupling originating from the chirality of DNA-LCs should be
observed.

Confirming the steady rotation of the DNA-LCs, we then
investigate the following properties:

(1) the relation between the angular velocity ® of the local
molecular rotation and the temperature gradient VT

(2) the relation between the rotational direction and the super-
molecular structures of the DNA-LCs / the molecular
structure of the constituent oligomers

(3) the dependence of the conversion efficiency from VT to
o on the concentrations of the DNA oligomers and of
the polycations (Poly-Lysine, Poly-Arginine and Poly-
Ammines)

In addition, we should reveal the induced mass flows in the
solutions. The temperature gradient possibly causes convective

flows of the isolated oligomers and polycations, which may drive

the unidirectional rotation of the DNA-LCs as well. To visualize
the flow field, we use Particle Tracking Velocimetry (PTV)
method and ascertain the dominant flux to drive the rotation.

Phenomenologically, o is expected to be linear to VT, given as
©=VVT. We measure the thermomechanical coupling constant
v under various conditions and optimize the system.

Once the complete correspondence between ® and VT under
the given condition is obtained, we can construct a micro-
thermometer by dispersing the DNA-LC microdroplets in an
aqueous solution with unknown temperature distribution. The
local rotation of the LC domains gives us the thermal map.
Since the size of the DNA-LC microdroplets is typically few-
tens of micrometer, the thermal map should possess the same
spatial resolution. It can be applied to various aqueous solutions

without contaminating and repeatedly used for a long time.

Contents and results of the research

The assembly of DNA-LC cholesteric coacervate microdroplets
was achieved through the complexation of DNA with polycations
and investigated as a function of various properties of the DNA
oligomers, including:

* Length: from 6-mer to 24-mer DNA oligonucleotides;

* End-to-end interactions: blunt-end stacking and pairing of

complementary GC and AT dangling ends.

These parameters were found to play a crucial role in determining
the phase diagram of the coacervate phase as a function of
monovalent salt concentration (NaCl) and temperature (T).

Complex coacervates assembled using the 12-mer DNA
oligomer sDD (5-GCGAATTCGCGC-3') and poly-L-
lysine (PLL, MW 30-70 kDa) were shown to produce stable
cholesteric DNA-LC microdroplets (Fig. 1) over a wide range
of salt concentrations (0.75 M < [NaCl] < 0.95 M) and
temperatures (10 C < T < 45 C). This system therefore

represents an excellent candidate for investigating temperature-

> N

Figure 1 - Polarized optical micrograph of DNA-LC cholesteric
coacervate microdroplets obtained in sDD-PLL
mixtures at 0.85 M NaCl and T =25 C. Left:
perpendicular polarizers; right: partially de-crossed
polarizers.
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induced rotation of cholesteric droplets under thermal gradients
of varying magnitude.

The planned investigation of the dynamics of DNA-LC
microdroplets under a temperature gradient could not be carried
out due to unforeseen circumstances that prevented the applicant’s

visit to the Tabe laboratory in Zaiken.
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Outputs of the project (publications, presentations, patents)
The results of the joint project have been partially presented
by oral presentations:
Fraccia T. P. “Multiphase liquid-liquid crystalline coacervates”
invited seminar at LBE — ESPCI Paris, France on 23/10/2025
Fraccia T. P. “Liquid - liquid crystal phase separation in DNA -
polycations mixtures’, Report Meeting - ZAIKEN Joint Research
Project on 03/03/2026
A manuscript is currently in preparation for publication on an

international journal.
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Project No. 02516
Physical Technical Institute, National Academy of Sciences of Tajikistan Dr./Head of Department

Farhod Shokir

Development of stable inorganic lead-free halide perovskites for the solar cells

Aim of the research project

Inorganic and organic-inorganic hybrid halide perovskites
have attracted extensive attention of researchers around the
world for numerous technological applications such as solar cells,
catalysts, light emitting diodes (LEDs), lasers, X-ray detectors,
photodetectors, and field-effect transistors. Among the several
types of clean energy sources available around the world, solar
energy is the most promising and efficient system. According
to NREL, in recent years, the efficiency of perovskite solar cells
(PCE) has increased quite significantly from 3.8% to more than
26.1% [1]. However, these materials exhibit instability under
environmental conditions caused by humidity, high temperature
and ultraviolet (UV) light irradiation. In addition, the materials
used in the light absorption layers of these solar cells typically
contain a toxic element, i.e., Pb. Our target of the current project
is to find stable lead-free materials for the use in light absorption
layer of the perovskite type solar cells, which contribute to all
three priority areas proposed in the call for the current project
by ZAIKEN, but our major goals are to “replace” conventional
Si-based solar cells by a new perovskite type of solar cells and to
“replace” toxic Pb by other elements.

(1] https://www.nrel.gov/pv/cell-efficiency. html

Contents and results of the research

In the current project, we attempted to synthesize lead-free
inorganic halide perovskites using the spin-coating method
and to analyze their geometric and electronic structures both
experimentally and theoretically. To gain a theoretical understanding
of the properties of perovskite materials, we performed first-
principles calculations within a density functional theory.

The followings have been carried out with Prof. Yamamoto,
— This study uses DFT to analyze the effect of halogen substitution

in CsSnl; perovskites upon transition to chlorine-containing

CsSnl; Cl, compositions.

— Partial substitution of iodine with chlorine (x =1) in the
p-phase results in a minimum band gap of 0.83-1.33 eV, close
to the Shockley—Queisser limit.

— Optical properties are significantly improved: the absorption
coefficient in the visible range exceeds 10° ecm™, significantly
higher than that of the original CsSnls.

— The dependence of the band gap on chlorine concentration
is nonlinear due to changes in interatomic distances and the
redistribution of electron states.

— Complete halogen substitution leads to the formation of
CsSnCl; and causes a lattice compression of approximately
10.3%.

— At hydrostatic pressures of 0-30 GPa, compression of the
crystal structure and an increase in the elastic modulus are
observed.

— Most compounds of the f-CsSnX; (X =1, Br, Cl) system
retain mechanical stability over the studied pressure range.

— The compound CsSnBr,Cl exhibits signs of elastic instability
at pressures above 20 GPa.

— Pressure promotes a narrowing of the band gap and enhancement
of optical absorption, which offers potential for photovoltaic and
optoelectronic devices.

— These results indicate the potential of chlorination, doping,
and strain engineering to optimize lead-free perovskites for

solar energy applications.

Outputs of the project (publications, presentations, patents)
Parts of the results from the current joint project have been

published in the international journals [1-3].

[1] A. Burhonzoda et al., Comp. Conden. Matter 46 (2026)
e01253

[2] A. Burhonzoda et al., Comp. Conden. Matter 45 (2025)
€01130-e01130

[3] Z.Umar et al., Comp. Conden. Matter 44 (2025) ¢01062
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